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Sir DEE ccsitly to the instructions of the Ontario Government, I have prepared a } 
report on the important subject of the forests of the Province... The object of the Govern- 5 
ment, as I have understood and endeavoured to carry it out, has been to circulate the 
information procurable in so popular a form as to ensure its being generally read, and 
thereby to enlist the understanding and sympathies of all in the valuable work contem- 

_ plated—that of preserving such portions of forest as are necessary for our future supplies 
of timber, and for that still more important result, which the maintenance of forests 
-secufes the great climatic and agricultural benefit derived from regular supplies of mois- 
_ ture, whether in river, spring, or rainfall. 
The subject has long been one of my favourite studies, my first writing thereon in 
_ the Canada Farmer and other journals dating thirteen years ago, while I have had myself 
much personal experience, which I have found useful in preparing the report, a work 
which, I may remark, has occupied me several months. 
i I have concerning the matter actually presented, followed the plan generally observed 
_ in. other countries in drawing up such documents, namely, that the first Report should 
present the scientific aspect of the case as applicable to the country in question, together 
with statements of what steps have been taken by other governments in such matters, the 
results which have attended their efforts, as well as the causes which led to their action ; 
Hh, accompanied by such additions to the stock of facts as personal knowledge enabled me to 
_ supply, and compilations, in as concise a form as possible, of such evidence touching the 
_ Subject as is on record from the pens of gentlemen well acquainted with Canadian 
affairs, and such quotations as bear most directly from the most celebrated writers in 
America and Europe, concerning the advisability of action in the care of and reproduction 
of forests, and their explanation of the great principles on which such advice is based. 
Such reports have generally been preparatory to a more exact personal examination of 
the country, and the obtaining of evidence from individuals in its different localities, 
‘ei which, the writer would suggest, should now be undertaken. 
It may be added, that of the various scientific explanations adduced, none has been 
ighest authority, nor without consulting numerous authorities, of 
; some of ypend a list. Of those authorities to which I am chiefly indebted, 
| wious reports presented from time to time to the American 


2 report compiled by the Commissioners of the Ontario Govern- 
stry Congresses at Montreal and Cincinnati; the Montreal press 
the numerous excellent writings of Prof. Hough, U.S. Forestry 


seful and exhaustive reports concerning the examinations made 


rs 


snment in the system of European Forestry (for which I have to 
Prof. Goldwin Smith); Le Traitement des Bois, par Ch. 


* 


1V. 


Broillard ; Les Bois, par Dupont et La Grye; Les Arbres, par Schacht 3; Brown on 
Forests and Moisture; and Reboisement in France, by John Crombie Brown, LL.D., 
Edinburgh ; The Forester, by James Brown, LL. D., Stirling ; Bagneris on Sylviculture ; 
The Earth as modified by Human Action, by Zeo. P. Marsh; The Trees of America, by 
D. J. Browne, New York ; the far-famed meteorological works of Herschel, Flammarion, 
Glaisher, Humboldt, and others ; the reports of the various conservators of forests in 
Australia, New Zealand, and India; Lasett’s Timber and Timber Trees ; Chapman’s 
Geology of Canada; Vallis’ Influence of Forests, etc., ete. 

It may be remarked that this report, with the same or even less labour, might easily 
have been made much more bulky. But I have rather chosen to reject as much as pos- 
sible, so as to leave, in the present form, an amount of information more likely to secure 
perusal than if further extended. 


As a preface, perhaps I cannot do better than ask the reader to peruse, I need not 
3k him to admire, the following beautiful piece, from ‘ Nature, or the Poetry of 
arth and Sea,” by Madame Michelet :— 
‘s Alas, in how many places is the forest, which once lent us its shade, nothing more 
‘aan a memory. The grave and noble circle, which so befittingly adorned the mountain, 
4 every day contracting. Where you came in the hope of seeking life, you find but the 
mage of death. 
' ‘©Oh, who will really undertake the defence of the trees, and rescue them from a 
-eneral and senseless destruction? Who will eloquently set forth their manifold mission, 
: nd their active and incessant assistance in the regulation of the laws which rule our 
lobe? Without them, it seems delivered over to the blind destiny which will involve it 
gain in chaos! The motive powers and puriticators of the atmosphere through the 
-espiration of their foliage ; avaricious collectors, to the advantage of future ages, of the 
volar heat, it is they, too, which arrest the progress of the sea-born clouds, and compel 
hem to refresh the earth ; it is they which pacify the storm, and avert its most disastrous 
“onsequences. In the low-lying plains, which had no outlet for their waters, the trees, 
ong before the advent of man, drained the soil by their roots, forcing the stagnant waters 
+o descend, and construct at a lower depth their useful reservoirs. And now, on the 
brupt declivities they consolidate the crumbling soil, check and break in the torrent, 
control the melting of the snows, and preserve to the meadows the fertile humidity which 


-n due time will overspread them with a sea of flowers. 
* And is not this enough? To watch over the life of the plant and its general har- 
| ony, is it not to watch over the safety of humanity? The tree, again, was created for 
che aurture of man, to assist him in his industries and his arts. But on this immense 
subject I cannot dwell. Only, it is our very emancipation. It is owing to the tree, to 
ts soul earth-buried for so many centuries, and now restored to light, that we have se-_ 
cured the wings of the steam engine. 
i ‘‘Thank Heaven for the trees! In this book, and with my feeble voice, I claim for 
Bhem | the gratitude of man. Let other writers of greater authority come to their assist- 
sce, énd restore them to the earth, before she is utterly stripped, before she becomes an 
arid and uninhabitable desert. 
r “One day, as seated before a forest of firs already marked for the axe, I was lost in 
asad and silent dream. Another dreamer, who could well interpret my thoughts, told 
“ne "e he came from the Engadine, the most elevated and the coldest region of Switzer- 
and, where the fir ceases to grow, where the larch can barely live, but where the arolla 
-orospers, and hardily plants its roots on the edges of the glacier. It isa hero! I ex- 
slaimed ; we are in Switzerland, and, should we not see it?’ ‘You must make all possible 
bly ; ee ied the stranger. ‘In the war which man has declared against the Tree, the 


ast $f the arollas will soon have disappeared.’ ” 
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REPORT 


ON THE 


Aecessity of Preserving and Aeplanting Forests. 


WHEN the paddles of the Frenchmen first broke the clear waters of Toronto Bay, and 
their canoes grated on the bright beach of sand which then surrounded that harbour, 
Ontario, from the Detroit to the Ottawa, was under the roof of the forest. It contained 
at that time, as has been well remarked by one of the best qualified judges in the United 
States, perhaps the most valuable masses of timber which ever existed in a region of its 
size. There were hundreds of thousands—nay, there were millions of acres of magnificent 
maples, two feet—three—four feet through, their rugged trunks rising clear, separate, 
distinct, to the lofty arches of the forest, like the pillars of some great cathedral, over- 
shadowing and crushing out by their ponderous vitality all inferior growths, so that below 
. &arriage might have been driven for many miles in any direction, unimpeded through 
the park-like woodland. There were vast sections of beech timber, their clear blue-grey 
stems standing far away in the indefinite perspective of the forest, and here and there 
reflecting from their shining surfaces the occasional rays by which the sun was able to 
penetrate the mass of foliage overhead—great trees—three, or even four, fourteen feet 
_ logs to the trunk, a reservoir of plane-wood which would have lasted all the carpenters of 
the world for a century. There was white-oak, would have ribbed the navies of Europe, 
and ash sufficient to plank them all to the water-line. There are many perfect works 
in the forest, there is none more perfect than the white ash. Its shaft, round and 
perpendicular, sheathed in serrated bark of clear cut channels unique in their beauty, 
forms a picture the very axe might be loth to destroy. There were hickory trees by mil- 
lions, the shaggy outer-covering hanging in strips from the huge red-brown trunks, had 
kept the world in axe-handles till doomsday. There were miles upon miles—there were 
hundreds of miles of wide-spreading cedar flats, where the traveller’s foot might all day 
long press the mossy covering of their protruding and gigantic roots, while around him 
still arose on all sides the upright shafts, the curious leaning branches of that most pic- 
turesque of trees. There were dark and apparently illimitable forests of hemlock, of 
'\\ which axe and fire have long since found the limit, as the tanners are learning to their 
zost. There were millions of silver-skinned birches, and iron-woods in countless numbers. 
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And above all others in use—above all others in money value, everywhere piercing the 
hard-wood foliage roof, rising to double its height above it ; lofty, dense, sombre, fully 
exposed to, but almost immovable by, the témpest, stood in far-spreading masses the 
giants of the forest—the great Canadian pine. 

It is not to be supposed that the forest of that day stood in clearly defined sections 
of different woods. Trees of other species from the predominant always intermixed, but 
in many sections to so slight an extent that those who saw that vast woodland can well 
remember where, every here and there, all appeared maple, all beech, or all hemlock, far 
as eye could discern. ‘What kind of land is it?” asks Cooper’s Major of the Indian. 
«‘ All sugar-bush ; what you want better?” is the reply. 

If the lord of these servants should at any time return from a far country, and 
demand to know the use the Canadians had made of his talent of timber, we should be 
puzzled to extricate it from the napkin of fire in which we had wrapped it. For the 
advance of the Anglo-Saxon across the North American region has been, so far as the 
trees are concerned, like that of Attila, who boasted that no grass ever grew where his 
charger’s feet had trodden. No destruction was ever more ruthless, more injurious, more 
lasting in its effects, or more difficult of repair, than that to which Canadians, for the 
_ past hundred years, have cheered one another on. Among all the politicians who have 
- in turn saved our country, few of them have thought it worth while to attempt to save 
the timber. And yet much might very easily, very valuably, have been done towards 
that end. But the Genius of Preservation was absent, while that of Destruction filled the 
land with his voice. Here might have been seen a rustic, placidly destroying a grove of 
white pine, worth a million of dollars, in order to uncover a barren waste of sandy land, 
which at first gave but little wheat, and has since pastured but a few cows ; there another, 
devoting to the flames a district of red oak, would have kept Malaga five years in wine 


puncheons, that he may bare a piece of hard red clay on a mountain slope, which he shall . 


try to cultivate for a few years, and shall abandon when the winter torrents have washed 
the scanty humus away from the hard pan which all impenetrable lies below. Here is 
yet another who, to advance himself a little by burning in June a fallow which should 
have lain till fall, and thereby save a matter of ten of twenty dollars, has let fire run. 


through five hundred acres of good hemlock bush, killing the young trees, girdling the - 


old, and half ruining the soil for future agricultural purposes. Here you might have 
seen one rolling together and burning great logs of black walnut (a wood invaluable for 
furniture, of which the Canadian supply is long since exhausted, and the United States 
supply almost so), in order to make a farm, all the profit of which for forty years would 
not reach one-tenth of the sum the walnut, if left standing till now, would easily have 
drawn. Nay, an item which will be more comprehensible by every one, I have myself 
seen, on the sandy lands near Toronto, great heaps of almost clear pine, worth to-day 
forty dollars a thousand, given over to the flames. ; 

All old residents of Toronto can well remember the days before the railways—the old 
wharves piled high with pine for steamboat fuel—the long procession of wood-waggons, 
two cord on each—down Yonge street, and from the Kingston and Dundas roads. I 
fancy the pine so used would now sell for a good deal more than all the steamers and all 
the freight they ever carried. 


a, 


& We must have the land,” said the settlers, ‘‘ we don’t want any boards, and there’s 
no sale for it in town.” A hundred miles north of Toronto, and within fourteen of a rail- 
road, I have known heap after heap, acre after acre, square mile after square mile, till the 
forest was gone, where the splendid and massive rock elms, three to even six feet through 
at the butt, the long clear basswood, good for many a use, the straight logs of valuable 
cherry timber, and equally valuable red oak, with beech and maple, hemlock and iron- 
wood, uncounted and uncountable, arose in smoke, a sacrifice to the Goddess of Ignorance 
throughout the length and breath of the land. 

But one will say, ‘‘The land has to be cleared.” Yes, and no. It was necessary 
indeed to obtain land for the plough, but what I shall endeavour to shew in these pages, 
is that, had great reserves of the inferior lands, and of the mountain lands, been spared 
the axe, in proper and intermediate positions, good and constant succession of trees, and 
large supply of timber might have been obtained therefrom, while the land which was 
cleared would not only have yielded larger crops than the present much broader acreage 
affords, but would have yielded them at a much smaller cost of anxiety and labour” Tigo) <6 
point once demonstrated, we shall probably obtain some valuable ideas as to the) 2 yes 
be travelled in utilizing the forests which yet remain to us. 


In the settlement of woodlands, such as Ontario was once entirely, it would bx “ie 
that those entrusted with the duty of choosing the sections to be occupied: by new omers, 
should reserve large portions of inferior land for forest purposes. The settler hors “ay 
many cases, cleared, much to his own injury, hill, swamp, sand and hard pan which Hes 
well have been left untouched, while there was, at no great distance, plenty of excellent 
land. That poor land, left in forest, would have, by its climatic influence, rendered much 
more easy, and consequently, much more lucrative, the production of crops on the othor — 
and would also, if fairly used, have continued an inexhaustible reserve of timber, of fir¢ 
wood, and of fence. 

Allow me to give an instance of my own experience in this matter, illustrative / 
the way in which heights of land, which should above all have been kept in forest, ha 


been carelessly deforested in Ontario. On one of my expeditions many years bac 

undertaken in company with some other young men for the purpose of choosing fart 

among the vast forests then existing in the Province, after travelling a good many miles, 
we came to a district where there was evidently much good land, none of which, however, 
seemed at that time to be in the market. It was a broad and a splendid forest, dense 
with vast elm and heavy oak. There on all sides rose the mighty maple, rich in promise 
of sap and overflowing trough, intermixed with many a lofty basswood not unsuggestive 
of futures even sweeter, for amid the blossoms thick among its massing foliage, high over- 
head in buzzing millions the wild bees toiled and sang. Here and there, perhaps miles 
apart, a settler had cleared a limited rectangular space, his small log barn and smaller 
house half hidden by the waving luxuriance of his little patch of Indian corn, his field of 
wheat, his bit of meadow, where, tall, interweaving with each other, and covered with 
dull red flowers the clover and timothy, vigorous from the untired soil, climbed high 
against and even overtopped the four-foot fences. All here was deep and loamy clay. 
Travelling through continual and overhanging forest, we e Here, J not ware of the elevation, 
but in fact the country through whic! +32 Fore p = ually, arising slony of 


a mountain range. We passed on further, the land did not now appear sorich. It 
was still strong and fertile clay, but not at all the equal of that we had left. The oaks 
were smaller, the maples harder of trunk, and dying at the top, dark masses of hemlock 
frowned perpetual from the glade, and every here and there the spectre-like balsam, high, 
gaunt and spire-crowned, pointed his warning branches to the hard, red soil below. 
However, persuaded by settlers, who at any risk wished to bring other settlers around 
them, we bought land, cleared it and built on it. Other settlers came and did likewise. 
Then a while afterwards, when our road and clearings had introduced daylight for many 
a mile, we understood what we had done—we had occupied the height of land. The rich 
slope we had passed on one side was equalled, had we gone that far, by a slope of equal 
richness on the other side of the mountain. But we had halted, and many had halted, 
on the watershed, the summit of the mountains, a great table-land of many thousand 
acres, rich in its uncleared state with springs of water (on my hundred acres I had six or 
eight which promised to be never-failing), but of far inferior land to that which lay below. 
There was the great mistake. The authorities of that day knew nothing of it, the settlers 
knew nothing of it; and those great slopes, extending many a league, are now cleared of 
trees from highest ridge to far-distant valley on hither and farther slope, or showing 
every prospect of becoming so. The inevitable consequences will as surely follow. The 
land, even before I left that part of the country, was washing rapidly from the top. I 
have seen it gather eighteen inches deep against the fence on the lower side of a field. 
As for floods, since the leafy guardians of the height have been dislodged, I have seen a 
ereek which would have flowed in full volume between one’s joined hands, with two hours’ 
rain roll down a red torrent which bore a ten pound stone some distance on its surface 
before it sank. The old forest, left above, would have held the rain in bed, leaf, and 
iangled brushwood for days, and sent it forth in gentle and gradual streams to the slope 


below. The summit land should never have been sold for settlement. With proper care _ 


in thinning and reproduction of trees, fenced against cattle and managed by foresters, that 
wide extent of tree-crowded height might have stood for ever a valuable forest, furnish- 
ing yearly lucrative supplies of saleable timber, and a far greater benefit, giving a 
continual fertility—by attracting rain, by preserving its former steady and numerous 
- water-courses (seven-eighths of which are now dried up), and by preventing the now per- 
petual washing away of the soil—toall the far greater extent of far more easily cultivable 
land below. Let any one who knows the district I speak of think how scarce barn 
timber and even firewood now is there, and consider how valuable a large reserve on the 
height would have been to the whole country. This opportunity exists no more. The 
land is in private hands or it is cleared. But we have many mountain ranges still unsold 
which might be better managed. 

Perhaps I may be permitted to refer again to my remembrances, and to remark that, a 
life-long resident of Ontario, and in my day largely engaged in clearing the forest, 
besides having had continual occasion to observe the work done in the same line by 
many of my relatives, who, coming to this country in the earlier part of the century, 
were mostly farmers, and what was long synonymous, choppers, I necessarily know some- 
thing of the process and results of clearing. Their axes rung in many an Ontario forest— 
in the dense bush ead ae “A aes hs the heavy beech of the old Trafalgar survey, on 
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the pines of the Yonge street line, away north in the Gwyllimburies, farther yet to the 
right and left of the Georgian Bay, in the woods where now stands Whitby town, and in 
many another forest glade, now forest glade no more. I have seen vast districts around 
me, where from elevated points we could once overlook many thousand square miles of 
forest and of lake, changed in a few years from leafy shades to sunny fields. In all my 
experience, though I have known many farmers who, believing that “ther’'ll allus be 
wood,” cleared off every stick, and have now for many years bought wood, and in some 
cases coal; and though I knew some (myself included) who made spasmodic and ignorant 
attempts to preserve some forest, yet I never knew one who seemed at all likely to secure 
to his successors enough timber on their own land. No doubt there are such ; but I have 
not been aware of them. 

This arose from many causes. Some cared little so their turn was served, and I have 
geen a farmer point to his ten or twenty acres of wood yet uncleared, with the remark, 
‘Well, I guess that'll last my time. I didn’t own no bush to begin with, nor no land 
neither, and my sons’ll be better off than I was, for they’ll have the land anyhow. Be- 
sides, there’ll always be lots of wood in this here wooden country.” Then, the pressure 
of poverty was sometimes severe, and men sometimes driven almost to starvation point, 
had little scruple in destroying a hundred dollars’ worth of timber to procure five dollars’ 
worth of wheat, when they knew they could get the five dollars, could not get the hun- 
dred then, and were by no means sure that they ever would. Again, ignorance was 
very general. Few of us knew that, in destroying the forests, we were, in effect, pledging 
ourselves to pay a heavy rent for our farms. There is nothing now better known to the 
world of science, than the fact that any deforested country will cost the cultivator at least 
four or five dollars more per acre, to obtain the same crops which nature would have 
assisted him to procure, had a proper interspersion of forest reserves remained to continue 
the natural moisture and preserve the original fertility of the soil. And I may remark 
that it was impossible that this should be then known, as it is known in the present day. 
The knowledge, or rather the proof of the knowledge, had not been arrived at. It is only 
of late years that even the older nations of Europe have attempted carefully to investigate 
the matter. For instance, when, in 1870, I took occasion to write in the ‘Canada 
Farmer,” and other journalistic literature of the day pretty extensively concerning this 
matter, I found no such stores of knowledge, or of reference, as at present exist. 

Even in that. short interval of twelve years great progress has been made. 
Fresh experiments have been carried out, and new and valuable information 
obtained, in American, European and Asiatic countries. The American Government, 
warned by the rapid decrease of their forests, and consequent and evident injury to the 
productive power of their soil, have for some years past had in operation a Forestry 
Bureau, which, under the efficient management of Dr. Hough, is doing excellent service, 
and has now issued its third volume of reports. France and Switzerland, convinced by 
recent experience of the injurious results of deforesting their mountain districts, are 
replanting at great expense the most elevated plateaux. In the case of the former country, 
vast additional outlay has been incurred, and with the most gratifying success, in 
establishing along the sea coast great plantations of valuable timber, a benefit to the 
climate, a source of profit to the proprietors, and a complete remedy for, and prevention 


against the wind-carried waves of sea sand, which previously every adverse gale scattered 
in masses far inland, to the utter destruction of the arable soil. In both these countries, 
within the same period, as well as in Germany, in the far distant region of Australia, and, 
indeed, in most civilized lands, schools of forestry have been improved or have been 
established, provision made for the drawing thence annually a body of trained foresters 
for the service of the State, and governmental machinery created, whereby their services 
will be at once and continually available for the preservation of existing and the planting 
of fresh sections of woodland. 

But of all this, while the chief mass of Ontario timber was destroyed, little was 
known to the world, and less to the destroyers. If, here and there some one had more 
skill in natural philosophy than his brethren of the log heap, he also had skill to see that 
he alone could not impress the masses in such a matter, and that his efforts would do but 
little to preserve the naturally assisting relation between forest leaf and ear of grain. 
Some few I heard of as having enclosed, thinned and protected from fire and cattle their 
modicum of woodland ; but so few and far between were these that I never knew person- 
ally one. I knew thousands who did not. Those few who had means and will lacked 
experience and teachers. 

I remember, when little over twenty years of age, I made my first experiment in 
clearing a hundred acres. I left ten acres of solid, lofty timber in a strip along the north 
side as a shelter against the coldest wind. It was for ultimate, not for immediate service, 
for behind it stretched, broad and untouched, the forest of many miles in depth. The 
strip, when its border stood fully exposed by my clearing operations, formed a pretty 
picture. Thick with dense young trees below, and great hemlocks, red oaks of mighty 
size, waving beech and heavy maple nodding their leafy heads, above, it stood (for my 
fires had not touched it), from ground to summit twigs, a wall of living green ; which, 
when the cool daybreak air of June, purified beyond the imagination of city dwellers by 
many a charcoal heap, had covered the great leaf masses, the branches, the angular rail 
fence below, and every forest weed around, with myriads of bright and glancing drops of 
dew, shone, flashed and waved along its whole emerald length, and down a thousand 
opening and closing vistas, like the wall of Fairy-land itself. ‘‘These other country 
fellows,” thought I, “chop down everything, but I shall preserve thie beautiful growth, 
at least, whatever happens.” 

Well, time passed on. Next year was a dry summer, and an English gentleman 
who knew considerably less than the little we knew, cleared at one fell swoop 
a hundred acres behind mine, and burnt the soil of half his farm beyond redemption 
in the process. I was many miles away, and what shall hinder his fires from, 
by way of a gentle commencement, running all around the border, and some. 
forty feet into my pretty reserve. Down went my young maples by the thou- 
sand; my little hemlocks, their roots burnt from under them, stood in blackened 
and’ spectre-like rows. The beauty of the strip was gone. Next year, a poor 
settler lived near with some cattle he could not feed, so turned them loose. They did not 
leave a young tree nor a green branch they could reach in my ten acres. The result of 
these combined attacks was that the moisture seemed to leave the strip. The vegetable 


coating of massing rootsand rotting leaves was swept away, and the great trees which 


— 


fire and cattle could not destroy, seemed to dry, perish and fall of pure desiccation. In 
five years the green bit of fresh forest was a desolation of dry and rattling stalks, fit for 
nothing but the axe, and scarcely for that. But (and here was our lack of knowledge) had 
fire and cattle been excluded, the green bush had, with care, been green to-day. 
Throughout Ontario-clearing has been largely similar. It has been pursued without 
plan or system, utterly oblivious of the great and vital principle that, in this country, as 
in all others, there were certain portions which should be left as forest, because the 
ground would be valuable for that purpose, and scarcely for any other; and certain por- 
tions which should also be so left, as elevated above the rest, they form the natural 
conductors to attract rain, store-houses to preserve it, and slopes down which, in driest 
weather, the. refreshing streams still carry the reserved moisture from the wooded hill top, 
to the arid and parching soil a‘ a distance, but below. Then, as for reserves on each | 


farm of timber and fire-wood ; let us consider how these have been provided for :— 


On each one, two, or three hundred acre lot as it happened, the original proprietor 
left generally “some bush,” here, there, or anywhere in that part where it would least 
interfere with the cultivation of his cleared land. 

Well, fire would run in some of these reserved portions and it would blow down, 
fill with weeds, become an eyesore and be cleared off and “ cropped.” 

Or, the farm would be divided and sold; the bush lot buyer would have too much 
bush, and would clear most of it, so that now the two or three hundred acres would have 
but ten or twenty acres of forest. 

Or, the whole would be cleared; the cultivators saying to one another, “Oh, there’s 
lots of bush down on the sandy flats that never will be cleared (and here comes in the 
saving clause) in our time ; we can always get wood hauled to our own doors in winter 
at one or one and a half dollars a cord. Let us clear off all the plaguy trees and crop 
the land!” . 

Or, a demand for cordwood for railroad or other purposes would spring up, and the 
farmer would be induced to sell his bush to the choppers. Notice how this would affect 


_ the one who had cleared. He had said, ‘ So-and-so has hundreds of acres of wood ; 


he can always sell to me.” Others say so of others; but the demand carries off the very 


woods they had been depending on. ‘Then they must cut down the small groves they 
had been intending to keep “no matter what happens ;’ or they go to others and say, 
‘‘ Well, wood’s very scarce round here; I don’t want a twenty miles’ hauling job ; tell you 
what, if you'll let me have some out of your ten acre block, I’ll give you a dollar and a 
half a cord and cut for myself. There!” The offer seems large to one who has been 
used to pay for having the wood destroyed, and he takes it. Others offer more, and 
the ten acre lot goes, and is in grass. 

Then the masses of woods, bounding his vision on every side, here a solid wall 
bordering his farm, there a strip along the horizon, were at first apt to deceive the settler 
into a belief of the continuance of the forest. I mentioned one a few lines back as saying, 
‘There will always be wood on the sandy flats.” I will give here a little bit of experience 
showing how such expectations have been dissipated. 

Along the low shores of a great lake stretched a forest, wherein stood cedar trees, 
good enough and many enough for Solomon’s Temple, if he had been contented with 


“white instead of red, intermixed with many a solid acre of the largest and tallest beech, 
maple and basswood I have ever seen. We used to look from our more elevated region 
'-upon this great carpet of tree-tops covering the valley with intermingling foliage, and 
smany of us thought we need keep no timber, we could always buy it or own it there. 
“Well, [ was a boy, and must needs go raspberry picking one dry summer day, when we 
had had no rain for six weeks, and we must, of course boil our tea-kettle, or rather big 
tin can, and apparently the fire went out; and I am afraid in fact, we cared very little 
whether it did or not, for it was either long before the days, or far beyond the scope of 
the three months fire regulations, though they now are in full force in that district. Well, 
‘we went home, and about a week after, a column of dense black smoke could have been 
observed to the northward, and somebody said, “ There’s a big fire along the shore.” There 
was indeed. The column of smoke broadened and blackened, and extended for weeks, nor 
did it subside until the heavy September rain, nor was utterly quenched before the win- 
ter snow. ‘The devastation was melancholy to behold. The forest had fallen before it like 
grass before the scythe. Our tea-kettle had cost thousands of acres. Cedar and beech, 
oak and maple, were no more, and in their place, many summers after, a vast white carpet of 
close standing Canada thistles used to overspread the land. No more reserve of timber 
for us along the lake. But some will say, ‘‘ At all events, the loss of the forest gave 
room for crops.” Unfortunately, it could not. Nature had planted and cultivated there 
the only crop such soil could grow. 

The trees, by protection and careful use, could have been continued a source of 
income for infinity ; but its burning took the top soil of a few inches of black earth from 
off a carpet of pebble stones and boulders. The best of the soil was gone, and nothing 
less than three centuries of rest, or the income of a Rothschild could restore it. 

The settler, too, can never fully realize the vast power of the settlers who are coming. 
He sees indeed, the sixty or a hundred acres on which he has abolished the forest ; but 
still he sees everywhere the embowering shade ; he drives to the village through avenues 
of trees; he visits the next farmer across five miles of dense wood ; nearly every hundred 
acres he sees is a hundred acres of timber, but he does not so well understand, at first, 
that for each there is an owner, and that each piece of good and many of poor land will 
as surely, in a few years, find some one prepared to clear it, as that each separate snow- 
flake ina January field will before June meet a sunbeam to disperse it into air. 

If we look from end to end throughout the settled portion of Ontario, we shall find 
what the foregoing observations have led us toexpect. There are as yet, on many farms, 
portions of forest remaining, generally of small extent. But, as a rule, little care is 
taken to exclude cattle or to continue in its efficacy the timber plantation as a perpetual 
source whence many sturdy trees can every year be taken without injury to the continu- 
ance of the grove. On the contrary, all over our older districts, as any one who has 
travelled them as I have for the last forty years is well aware, the patches of reserved 
timber are every year becoming smaller and smaller, nor is there any replantation 
observable, at all calculated to fill their place. fi 

It must be thoroughly understood that unless powerful efforts be made in the direc- 
tion of replanting, the cultivated portions of Ontario will become almost denuded of trees. 
The whole force of circumstances and nature point inflexibly in that direction. Portions | 


of the forest left standing will not, without care, continue many years in a state produc- 
tive of timber or beneficial to the climate. 

These trees have grown, root and trunk, in the shade. The outside rows, exposed to 
the sun, wither gradually, decay, and are easily uprooted by the force of the wind, injur- 
ing the inner and younger trees in their fall. Then, if cattle are allowed entrance they 
will kill every young tree, a process which, as far as my observation extends, dries up the 
soil in smal) blocks of forest, and precipitates windfalls of large trees in all directions. 
In fine, the forest in most sections of Ontario, if left to itself in isolated patches, rapidly 
deteriorates. When we add to this the continual pressure in all directions, inducing 
owners to sell their wood and clear their lands, we must admit that if no active move- 
ment be made for their preservation, the forests which once overspread Ontario will soon 
give place to a bare and denuded surface, broken only by the low branches of an occa- 
sional orchard or the few trees which some one, here and there, has set in line along his 
fences or around his house. 

That there is cause for much apprehension in the matter is a fact which can be well 
proven by contemporary experience, and it would be impossible to find a better method of 
obtaining such than by examining what has happened in those portions of Canada settled 
previously to our own. Let us look to old Lower Canada, the present Province of 
Quebec. Let us first consider the character of its inhabitants. The Lower Canadians 
are industrious, thrifty and home-loving. Their climate is a severe one. So far as the 
habits of their ancestors may be thought to influence, it may be remarked that no other 
nation were so careful in the preservation of their forests as, when they settled Quebec, 
were the French. There is, then, every reason to suppose that Quebec has been as well 
treated in that respect as Ontario is likely to be. May I, then, ask the attention of my 
readers to the condition of the older settled portions of Quebec, a state of affairs which 
any one travelling in that Province can verify, and which no one aware of the character 
of the witness whose testimony I am about to quote, will for a moment doubt. I allude 
to the Hon. H. G. Joly, of Quebec, from whose valuable report on ‘Forestry in Canada” 
I shall elsewhere quote further. With reference to the matter at present before us he 
Says :— 

‘“‘ As far back as the year 1696 the attention of the French Governors of Canada was 
drawn to the wasteful destruction of the forests, and they were called upon to check. it. 
Nothing, however, was done by them, and little has been done since. The result stares 
us reproachfully in the face, especially in the Province of Quebec, the oldest in the 
Dominion. The old settlements are painfully bare of trees ; you can sometimes go miles 
without seeing any trees worth looking at, and the passing stranger fancies himself in a 
country more denuded of trees than the oldest parts of Europe. ‘There is a large district 
of very good agricultural land south of Montreal, where the scarcity of firewood, which is 
a matter of life and death in our climate, has compelled many a farmer to sacrifice a fine 
farm and leave the country. There are many other spots in the Province nearly as bad, 
and unfortunately the process of destruction is going on even now in more places than 
one. 

There is no reason to suppose that the residents in our Province of Ontario will be, 
if left to their individual guidance, more careful of their wooden reserves than have been 
our French Canadian friends. If on the one hand the Lower Canadian habit of parti- 
tioning their farm lands among the members of a family was likely to create a demand 
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’ for more fuel and more timber from each hundred acres than is our own, it is to be 
remembered that in their rigorous climate they had greater cause to fear a scarcity, and 
had every necessity to practise the art of replanting and of husbanding their woodlands. 
Nor had they at the time most of their clearing was performed an excuse for carelessness 
in reservation of timber, which has to a great extent prevailed in Ontario, namely,—the 
certainty of being able, by means of the number of railways, which in every direction 
chequer the surface of the latter Province, to purchase coal at reasonable rates. The 
Province of Quebec had been sixty years in the hands of the British before coal was even 
to any extent used in New York city. On the other hand, to my own knowledge, many 
an Ontario farmer has cut down his last tree, sold off the timber from his last five or ten 
acres of bush, with the consoling reflection, ‘‘ Well, if the wood does run out, I can get 
coal, and folks say it’s hotter and cheaper.” Taking all this into consideration, no reason- 
able observer can doubt that the settled portion of Ontario is on the high road to becoming 
as destitute of woodland as Mr. Joly’s pamphlet pictures any part of Quebec. 

And here I will ask my readers to consider a point which might, perhaps, better 
come later, as more connected with what will then be introduced, but which may be now 
mentioned as concerning the Province just spoken of. We will remark, before we lose 
sight of this very important feature, the injurious effect this over-clearing has had on the 
Province of Quebec. 

It is well known to every person of ordinary information that in times past quanti- 
ties of wheat were raised in and sold by the Province of Quebec. . Certain valleys drained 
by great rivers there, covering vast areas of land, were thought to be the very home of 
the wheat plant. Before 1830, the yield of wheat in Lower Canada is said to have been 
enormous ; between then and 1865 it sank to an insignificant fraction ; since then better 
farming has to a certain degree restored it, though to nothing approaching its old fer- 
tility. It has been usual to call the process which caused the injury “over-cropping.” 
No one doubts that with good farming and favourable seasons the land might, as much 
land has, have stood the cropping without deterioration. But if it could be proved that, 
on the contrary, the process of clearing the forests tended to carry away the fertile portion 
of the soil, and had done more, had even prevented the possibility of seasons continuing as 
favourable as formerly, would it not do much to account for the falling off? What if we 
can,discover by undoubted testimony that this is so? We shall, I think, in the course of 
this book find proof of these two important points. 


First.—That gentle, frequent and refreshing showers, where a country is ton a proper 
extent retained in forest, are likely constantly to occur throughout the summer months, 
giving their well-known and powerful stimulus to all the growths of the field. 


Second.—That when such proportions of forests are not retained the showers are not 
equally distributed ; they do not descend at the especial time, nor in the manner bene- 
ficial to the plant, and being precipitated in floods, the result is :— 


That they do not frequently, and therefore not nearly so advantageously give 
moisture to the earth. That, coming in floods, they bear away, in discoloured overflow, 
much of the richest earth of the fields. That extended areas of pasture, meadow and 
plough land thus rendered comparatively infertile, cannot yield the means of keeping 
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much cattle of obtaining much manure, and the land thus again, from this secondary 
cause, yet further deteriorates. 

If we take into consideration what has occurred as previously stated, concerning the 
destruction of forests in the Province of Quebec and its results, and remember that the 
same state of affairs exists in many of the older settled States of the adjoining Union, 
and remember also how little isolated and individual action can do in the way of remedy, 
there is no avoiding thé conclusion that, in our own Province of Ontario, unless the 
strong hand of Governmental assistance is brought into operation, even the small reserves 
of woodland which here and there dot the surface of our present cultivated territory will 
disappear, and their absence will produce the same results as have in other countries 
invariably been found to follow similar losses. In the eastern portion of the United 
States the same deterioration of soil is observable, and has proceeded step by step with 
their disforesting. Many once fertile farms there are now abandoned through sterility ; 
while, as if to point out more clearly cause and effect, as will be shown by quotations 
further on, the operations of replanting which have been in progress for thirty or forty 
years in certain districts there, have not only produced new forests but improved growth 
in the adjacent cultivated lands. ‘This is especially the case in Massachusetts. 

Speaking of Massachusetts tree planting, we may remark that that whole easterr 
coast, following the French success, is conquering the sand drift with the pine tree. 
Numerous instances are given where these artificial plantations are now yielding 
merchantable timber, and some where the original woodlands, preserved for that 
purpose and properly managed, had yielded larger returns than money devoted to the 
purchase of lots afterwards forming part of the most flourishing cities, and of course pay- 
ing well. It should be noticed here that Nature, always benevolent, has offered a 
remarkable inducement here. The very lands most useless to the agriculturist—the light 
and almost barren sands—are those on which, according to French, German and Ameri- 
can experience, we may hope for most success in planting the most desirable, the most 
rapidly disappearing of all our timber, the great Canadian pine. Sombre, indeed, as that 
dark tree passed by Adneas on the downward way. 


‘* Ulmus opaca, ingens, quam sedem Somnia vulgo. 
Vana tenere ferunt, foliisque sub omnibus herent ;” 


or, we may translate freely,— 


Vast elm, impervious to daylight’s beams, 
Where live the Visions and where haunt the Dreams. 


But no tree of all the forest will serve Ontario so well as these tall, gloomy guardians 
of the soil, valuable for the timber they yield, doubly valuable for the climatic influence 
their giant height and dense foliage exert, forming a link as they do in the transmission 
of moisture between the heavens above, the earth beneath, and the waters under the 
earth. | 

Already a great number of the smaller streams which formerly flowed continuously 
throughout the length and breadth of Ontario are dried up, or only run during the floods 
produced by spring thaws or autumn rains. With the utter disappearance of our forest 
reserves, those which yet remain will more and more entirely disappear. 
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Formerly the interspersing belts and large masses of yet untouched forests held, in a 
manner afterwards to be explained, during the summer period of vegetation, great 
reservoirs of moisture, which causing a continual flow of water-courses throughout and 
under our fields, wateted and fertilized the land, and was in itself, as we shall hereafter 
see, at once the cause and the result of the frequent spring and summer showers which so 
greatly aided the labours of the husbandmen. 

It is noticeable, I may remark at this point, that in many parts of Ontario where 
formerly portions of newly cleared forest ground could be reasonably expected to yield a 
large crop per acre, adjoining land as well wooded and of precisely the same constituents, 
so far as soil is concerned, will not now when cleared and cropped give anything like 
the same amount. It is also observed that ploughed Jand some years under cultivation, 
in similar localities, compared with ploughed land of many years back, although now 
worked with the advantage of improved implements, far greater care in the rotation of 
crops, and the application of a quantity of manure quite unobtainable in the old days, 
frequently fails to yield an equal return to that formerly secured with rougher cultivation 
and infinitely less labour. 

The old settler remembers the once spontaneous growth, and is apt to say with 
Hood in the “ Haunted House” :— 

‘‘ A merry place it was, in days of yore ; 
But something ails it now; the place is curs.” 

The land is haunted by the spectre of its former fertility ; the fertility which in our 
greed we slew. We were not satisfied with the golden egg of the field, we must, to get 
all at once, kill the goose—the woodland which nurtured the field; and we have neither 
fair forest nor fat meadow. We said with the fabled rebellious members, “ What is the 
good of feeding this useless stomach? The limbs are the valuable parts.” ‘ What,” said 
we, ‘‘is the value of this woodland? The field it is which gives the crop.” But as the 
stomach got thin the limbs got thinner ; as the forest grew small the field returns grew 
smaller. We had destroyed the regularity of the summer rain, that for which Virgil bids 
his husbandmen pray :— 


“‘ Humide solstitia atque hiemes orate serenas, 
Agricole ,”— 


or, if you accept my translation of the first part :— 


“That moist and warm arrive the spring, 
That frequent showers the summer bring ; 
Still, farmers, ask when vespers ring 

Ask in your matin prayer.” 


As I have just remarked in the case of Lower Canada, we have been too apt to 
believe that over-cropping alone has occasioned the evil. It has no doubt had something 
to do with the matter, but there is too much reason to believe that an equally powerful 
factor is to be found in the far less favourable distribution of moisture which our careless 
disforesting operations have brought about; and if this be the case even at present, what 
have we to look forward to as our present scanty interspersing reserves disappear, except 
a still more unfavourable climatic condition and one becoming worse much more rapidly 
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than in the commencing years of its progress, as the stone rolling down hill at first 
slowly, flies faster and faster as it continues to move. Much of our valuable soil has 
already been washed away from the uplands; many pastures formerly moist and green 
the summer through, now dry and bare, furnish but scanty picking in most years to one 
or two cows and a few sheep, and a very large proportion of our arable land, plough it 
and manure it as we will (as just observed) smiles not with the promise of former days, 
when, as the proverb says, “If you tickled it with a hoe, it laughed into a harvest.” 

The prospect is that if no governmental actions be taken (and I am now speaking of 
our counties which have been long settled) as soon as the disforesting process is as com- 
plete as it threatens to be, much of our higher plateaux, ‘together with the long and some- 
- times steep slopes which, facing towards their nearest river beds, form so large a portion 
of our best land, will lose fertility in‘the course of a few years to a marked extent. For 
the rain will fall, the snow will descend, and will lie; but where disforesting is general, 
instead of being deposited—the first in refreshing and growth-producing showers, the latter, 
by its slow melting in the woods feeding our thousand springs and rivulets, passing in all 
directions under and through the cultivated fields, and yielding to them that moisture 
which is to plants what the blood is to the human frame—will come the rain in heavy 
torrents, which, instead of soaking into and manuring the cultivated land, will rush 
violently across it, melting the snow in violent floods during thaws, and both carrying 
away millions of cubic yards in solution of the cultivated earth that, had forests been left 
in proper extent, would have remained, and not only would have remained, but would 
have been enriched by the slow and beneficial passage across and through it, of those very 
waters which now remove it from our fields. Nor do the lower grounds escape, for none 
are so low as the bed of the rivers which drain them, though the fall may be less steep 
thereto. | 

The reckless disforesting, so strongly condemned by many American writers, which 
has been practised by their countrymen, is now bearing its fruits in the terrible spring — 
and autumn floods which of late years have affected large portions of the United States. 
The Americans might spare much of their care for the channels of the Mississippi if they 
would restore the groves cut from the hills which fed its sources. To disforest a 
mountain slope is to devote the height to barrenness, the valley to flood, and both to parch- 


ing drought when drought is most injurious, when 


‘“ Exustus ager morientibus estuat herbis.” 


Added to this absolute abstraction and loss of soil—and to a much greater extent 
richness of soil—the loss by cropping, so to speak, in spite of nature, of taking from the 
soil without allowing the recuperating influence which Providence has placed in position 
to assist the farmers to perform their work, there is but too much reason to believe that 
we shall in Ontario, unless care be taken, find ourselves in the position in which too 
many countries now find themselves—compelled in order to grow crops and feed cattle, to 
give double the labour, and yet not receive the return we might for half the work, had 
we allowed the assistant forces of nature to remain in sway, and not destroyed the wood- 
lands through whose agency they benefited the region wherein we dwell. To those who 
have not considered the matter, these statements may seem overstrained. If my readers 
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follow me I will endeavour to show them how well they are based on facts, and how deep 
our need in Ontario of action before the evil increases to a much greater extent, and 
while the means of prevention are within our reach. 

I have spoken of the cultivated region of Ontario, which has been formed from our 
best lands—our deep clay loam, and rich limestone country. But close to us is a far 
greater danger in our inferior lands. 

The province of Ontario is not a broad limestone bed. When we go north a couple 
of hundred miles, say as far as Muskoka, or a line running from it south-east to’ near 
Kingston, we came to a region of,far less fertility, because based on a rock far less favour- 
able to decomposition into fertile soil—here all is based on granite. There is no lime- 
stone, there is no lime. You will find yourself as you go through Huntsville, Brace- 
bridge, Magnetawan, and all the great Nipissing region, considering how cold the country, 
rather startled to see that very few of the houses are plastered inside, but all wains- 
‘coted with thin pine. You will find many large hotels without an atom more lime about 
them than just built their chimneys; and that drawn a great distance at much cost. 
There is no lime, it is a granite land. Be respectful, for you stand near the very frame- 
work of the world, the great Laurentian rock. For my part, I had as soon my earthly 
station were somewhere else. The land is not that of the old Home District. The rich 
clay of the other is not here ; it cannot be; there was no lime to make it, 

‘Ere yet the little rills began 


To feed thy bones with lime, and ran 
Their course till thou wert also man.” 


There is clay; but it is whitish, soapy, sandy : and there is a vast preponderance of 
soft, peaty, powdery soil. -There is much good humus in this, if it could be preserved 
until a thick clover bed overlies it (and it will grow excellent clover), but it is, above any 
land I have seen, that in which, when dried and thinned by partial settlement, I should 
fear the ravages of fires. I have passed over many of what are called balsam flats, 
which cover a vast part of that land, and though I heard some were richer, yet it was 
always my luck to be able to dig the tomahawk in the earth a foot deeper than its fifteen 
inch handle, and find nothing but grey powdery soil resting on powdery soil, and that on 
red sand or poor white clay. There is much birch timber, but largely dying at the top— 
the sign of weak soil. There are, left by the lumbermen, many poor or young pines ; 
there are good beech and maple, but not the beech and maple of the old Ontario woods. 
There is, where the lumberman has not wrought, much fair pine; but this taken away, it 
will not be a heavily timbered forest, and it is one which will dry, especially as soon as 
the settler cuts gaps in it here and there, and thousands of cattle are let loose to do more 
damage than hide and horn, beef and tallow will ever pay for or begin to pay for. I say 
what a life’s hard won experience has taught me,—that they will dry the land, that fire 
will run there, and that it is the very soil, and that it is the very timber where fire will 
do much damage. On the high ridge lands it will burn to the bone. Let anyone go a 
few miles north of Rosseau (many of our tourists yearly do so) and look at the forests 
they will see there, or what were forests where the fire has passed, and the bare white 
rock is visible as far as eye can see, with the ghosts of trees standing, gaunt, black, 
and charred, in long and hideous rows. Yet: this was forest protective of springs and 
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moisture, creative of rivers and streams. It might have been kept in forest, but replant- 
ing is scarce possible in many places there. | 


‘¢ All the king’s horses and all the king’s men 
Couldn’t put Humpty together again.” 


However, in the softer soils, fire will not reach the rock, but it will surely run fast 
and far, and burn deeply and most injuriously into the life of the land (the vegetable 
humus on which in such a. soil, the only hope of the agriculturist lies). And yet here is 
the region, the very region which, above all, we should endeavour to keep wooded, green, 
and flourishing. | 

Here we are near the height of land, the great water-shed which crosses the east of 
Ontario, on this side of which our streams flow into the lakes, while on the other they 
run into the Ottawa River. This height of land stretches from north-west to north-east, 
from near Nipissing till it strikes the St. Lawrence near Kingston. If you look at the 
surveyor’s details of townships surveyed, you will find all this to be described much as | 
land is pictured in the Nipissing and Muskoka districts. It is at present emphatically a 
land of moisture and of streams. There are numerous and beautiful lakes, there are 
rivers and water-powers right and left which would delight the heart of a manufacturer ; 
there is the water, the very water he wants to aid the production of woollen and cotton 
goods—the water free of lime. The housewife may there boil her tea-kettle for years, no 
rock will form inside. 

The great slope leading to this watershed, and stretching to and past the Ottawa, 
bordering the north-east of the settled portion of Ontario, is, so far as fire has yet spared 
them, clothed with woods. Partly the lumberman has here and there taken out timber, 
partly they are untouched by his axe-blade. While in forest they are for all Ontario 
east of Toronto our reservoir of moisture, our mother of waters, our feeder of streams, the 
streams which flow from this water-shed across our Province. But civilization is reaching 
them in its most destructive mood, and all along the southern border of this mass of 
forest the sturdy agriculturist frets its edge with fire and steel. He pierces it with roads, 
he clears his isolated farms deep within its solitude, the forest falls before his axe, it dries 
and shrivels beneath the hoofs of his cattle; and still, as clearing operations penetrate 
farther and farther from its outward trees, this great forest becomes drier and yet more 
dry. It is not a rich and deep-rooted forest such as existed in former days near 


‘* Wild Ontario’s boundless lake.” 


It is a forest, the outer edge of which, dried by clearing operations, may be relied 
upon to burn in dry summers, and not unlikely to burn terribly and devastatingly, and 
for many miles. My readers may remember the fires three years ago, in the Muskoka 
district, where it may be said, we had just commenced to attack the corner of the great 
wood clothed watershed slope of which I speak. If they had travelled, as I happened to, 
forty miles by stage through that district then, the clouds of smoke obscuring all around 
us, the glare of the fires visible right and left in many directions along the darkened 
horizon, the snapping and crackling of the giant trunks continually sounding in our ears, 
and occasionally passing near some great roadside tree, clothed in a mass of fire, threaten- 
ing to precipitate itself in destruction on coach, horses and passengers below, they would 
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have some slight, though even then, but an outside and superficial idea of what a forest 


fire means. 
Tf fire should obtain any serious headway there, Ontario with Aineas may well say, 


“* Jam proximus ardet 


Ucalegon.” 


It is frequently said, ‘‘ Ontario has plenty of forests; there is yet fifty per cent. 
remaining ; let us attend to more important affairs.” Most of the fifty per cent. remain- 
ing might, so far as it is likely to benefit the older portions of Ontario, as well be 
in Greenland. Much of it is in Algoma—much more far in the Parry Sound or the 
North-West territory, where it will have little climatic influence here. Or, it is said, 
‘Some day ; there is yet no need.” Now, in August is wheat harvest; what would we 
think of one who said, ‘‘Oh, we don’t need wheat till August; we shall look after it 
then, and sow some!” But all agree that we shall some time need to grow forest in 
Ontario. If so, now is late enough to plant, for before we reap that crop, with some 
trees twenty, some forty, some seventy years must pass. And it is agreed that some 
time we shall regret more forest was not preserved. If so, it is none too early to see 
about it, for in a few years all worth preserving will be far beyond the reach of such an 
effort. Are we to sit down to make our musket when the enemy is charging up the 
slope ? 

In a word, the great forest to the north and north-east of Ontario, our principal 
forest reserve, as the one which feeds the sources of most of our streams east of Toronto, 
is likely under present conditions to disappear much more rapidly than did the more 
heavy and more deciduous woods in our older land. Thus, it appears to me, as one who 
has had considerable experience in clearing land, and much opportunity to observe the 
effects, and who has since given much study to the question of loss by over disforesting, 
and possibility of replantation, that the whole of Ontario isin great danger of heavy loss, 
unless action be in time taken by some authoritative and powerful hand. There is 
yet time to take this action, and the following pages are intended to present in order :— 


1. The scientific aspect of the case. 

2. Corroborative evidence from other lands. 

3. Measures being taken elsewhere in pursuance of the same object. 
4, Some suggestions as to the action necessary. 


THe MrcHANISM OF A TREE. 


A tree (and I will beg my readers to follow this attempt at explanation closely—all 
depends on it) receives its nourishment from the roots. These correspond to the mouth 
in the human frame. Now, as in the human frame the nourishment received is, after 
being supplied to the blood, exposed to the operation of air in the lungs before it is fit to 
give fresh material to the body, so in a tree, the nourishment taken in at these tree- 
mouths, the roots, passes to the lungs of the tree, and there, by contact with the air, is 
rendered fit to supply fresh material to the tree. These tree lungs are the leaves. 

This operation is effected by the passage upward, from the soil around the roots, 
through the trunk, the branches, and every twig of the tree, to the leaves, of a large 
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quantity of water, containing in solution the nutriment for the tree. Arrived at the 
leaves, a process takes place which separates, by means of contact with the air, most of 
the water the roots had taken in, from the valuable nutriment, and throws off, in vapour, 
the surplus water into the air. At this same time certain constituent portions of the air 
are utilized and mingled with the nourishment retained. This all, now a small por- 
tion in comparison with what had arisen from the roots, yet retaining enough water to 
serve as its vehicle back, is returned towards the roots, depositing in its way, in leaf, bark 
and root, what is needed there for the growth of the tree. In these they undergo, 
especially in the bark, further fitting and digesting processes, before they assimilate with 
the substance of the tree. The water which was retained to carry them down, being now 
needed no longer, passes out at the roots. . 

If the reader choose to peruse the three following paragraphs, he will find from the 
pen of the learned Mr. Brown, a more scientific and exact description of this process :— 

“The water thus absorbed by the several cells composing the spongioles of the root 
is by a similar process absorbed from them by cells behind them; and by continuous 
repetition of it by those beyond the moisture absorbed from the soil is passed on and on, 
from the extremities of the rootlet to the extremities of the smallest twigs, and to the 
furthest and the loftiest extremities of the branches of the trunk. There, through the 
leaves, a part, and that a large portion of it, is given off into the atmosphere, while a 
part, comparatively a small portion, is returned by the same duplex process of exosmose 
and endosmose by the same cells, and others, their progeny, towards the root. By the 
way is deposited, by exosmose, nutriment for the tree, the leaf, the flower and the fruit ; 
and the residuum is in part deposited by the same process in the leaves, the bark, 
or the root, and passed off into the soil by the exosmosic action of the cells composing the 
spongioles of the root.” 3 

‘‘TIn the back of the leaf are numerous stomates, or mouths. The structure of these 
differs in different plants, but what may be considered the typical structure is two elon- 
gated cells, resembling a microscopic black pudding or thick sausage; so built into the 
structure of the skin of the leaf, that this will not admit of their being further elongated ; 
each of these is, along one side, attached to that skin, but on the sides along which they 
are in contact they are free. When moisture is in excess, they become distended, but 
the structure of the skin of the leaves is such that they cannot be elongated, and they 
bulge away from each other, leaving a wide opening between them through which the 
vapour with which the air surrounding the cells in the interior of the leaf is charged, 
finds an open exit. When the pressure is relieved, they, having lost some of the moisture 
or water with which they were filled and distended, collapse to such an extent as to dimin- 
ish the opening ; and in this way, exactly to the degree required, they vary and regulate 
that aperture—varying it, it may be, I shall not say twenty times in the day, but, it 
necessary, twenty times in the minute ; and if drought become such as to render it desira- 
ble that every drop of moisture in the plant should be preserved, under the influence of 
that drought they become flaccid and completely close the aperture.” 

“Of the extent of the provision made for this evaporation some idea may be formed 
from a consideration of the number of the stomata or stomates to be found in the leaves 
of plants, often symmetrically disposed. The number varies in different plants, for 
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which variation a reason may be found in the different conditions of growth to which 
they are subjected in their several natural habitats. In the back of the leaf of the apple 
tree, there are about twenty-four thousand stomates to the square inch. In the leaf of the 
lilac there are a hundred and sixty thousand of them to the square inch. Sixty thousand 
have been reckoned in a square inch of the under surface of the white lily and three thousand 
in a square inch of the upper surface. In the leaves of the cherry-laurel there are none 
on the upper surface of the leaf, but ninety thousand have been counted on the lower 
surface of the leaf. In the true lilies they are so large that they may be seen with the 
aid of a simple lens of an inch focus. In the water lilies and other plants having leaves 
which float upon water, all the stomates are on the upper surface, where alone evapora- 
tion can take place. Leaves of plants which grow entirely under water, where there can 
be no evaporation, have none.” 

The quantity of water drawn up from the soil by the roots is very great. It is not 
well known how much passes back to the roots, or how much passes through the leaves 
into the air, but all experiments show that very much more passes off through the leaves 
into the air, than runs back through the roots into the ground again, as is shewn above. 
The provision made for evaporation when necessary, and for absorption when necessary, 
in leaves isimmense. In the leaf of the lilac for instance, as elsewhere noticed, there are 
one hundred and sixty thousand openings for the purpose to the square inch. By these, 
when the tree needs it, it throws off ; by them, when it needs, it obtains moisture from 
the air again. It may be well here to say that, as regards the amount of water absorbed, 
in case of need, by leaves, science has not as yet been able to give us such clear proof as 
it has furnished concerning the amount given out bythem. The last is certainly immense. 
The former exists ; but is as yet unmeasured. In some trees the upward rush of mois- 
ture from the roots is very powerful. The workmen in shipyards frequently find in the 
centre of a teak log a core of sand fifty or sixty feet long, an inch in diameter, and 
hardened to a marble-like consistency, which has been carried and deposited there by the 
sap in its upward course. One main conclusion, we will, for our purpose at present, 
notice —that the volume of moisture passing into the air from the leaves of trees must be 


extremely large. 
How Moisture 1s RETAINED IN FORESTS. 


The whole forest, in its natural state, forms a reservoir admirably fitted to receive 
large supplies of moisture, to hold it for a lengthened time, and to part with it at inter- 
vals well calculated to benefit the vegetation of the surrounding country. The bed of the 
forest is a widely spread surface, piled thick with leaves, twigs, pieces of fallen branches 
and remnanis of decayed logs, covering another layer of the same substances, in a state 
of partial decomposition, overlying yet another strata completely decomposed, altogether 
forming a deep porous hollow framework, penetrated with a myriad of pipes, tubes, and 
aqueducts, and interpersed with millions of miniature cisterns. Then, every hollow on 
the surface is obstructed by fallen and rotting logs, blocking and holding in position 
the flow of water until the humus below fully absorb it, while the whole surface of the 
earth is crossed, recrossed and crossed again by a chequer-work of partially elevated 
roots, the box-like openings between which perform the same function. If we go below 
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the surface we shall find the solid earth beneath the mass of vegetable decomposition 
pierced everywhere with upright and porous pillars of wonderful tubular structure—the 
large and perpendicular tap-roots which many trees possess, passing deep into solid 
clayey strata otherwise impermeable, and sending through the triturated earth which 
surrounds them, a slow and steady supply of water to a thousand subterranean and spring- 
feeding channels, which, travelling away from the forest and under the cultivated fields, 
supply the great lower bed of moisture, that continually rising, fertilizes the upper 
soil, and finally passes off to find in brooklet, lake or river, their course to ocean again. 
On this great natural bed and reservoir, rain may fall in torrents, only to be held there 
in suspension till it gradually, and in such degrees as are best fitted to promote the bene- 
ficient work of nature, flows away in curving creek, in rippling rivulet, nourishing and 
feeding the thirsty earth as it goes. On this same great bed, vast mountains of winter 
snow may pile themselves, protected by the overhanging branches and dense thickets of 
underbush, against too rapid thaws in Spring, thoroughly moistening and soaking the 
whole great mass of humus and roots, and furnishing a vast field for evaporation ready to 
part with its watery treasures to the surrounding atmosphere, at the fervent bidding of 
the warm sunbeams of April or of May, the period when vegetation needs them most— 
the period for which nature has stored them and at which she delivers them, and the 
period, if you notice, at which she takes care no dense foliage obstructs the action of the 
sun. Then, reversing the process, when in times of drought, the forest bed has parted 
with its surface treasure of moisture, the deeper roots can and do draw, from the subter- 
raneous and concealed channels, a vast supply for the trees themselves, which again 
passes through the leaves into the air, and falls in rain or dew. 

Let us view the forest under a different aspect from that which is open and 
apparent to the natural eye. Let us consider that great portion of its actual being, life 
and functions which are carried on by means of water. This forest, with all its ponder- 
ous trunks standing around us, solid, firm, impermeable, has been in its day, from root to 
leaf, but water, gases and vapour, and is still but a channel for their passage, the 
passage by which its existence is continued, its growth fostered, its death in due time 
obtained and its reproduction secured. The forest is a river ; deep around its interlacing 
roots the joining waters fill everywhere the land, they separate, they mount in every 
trunk continually in upward flowing streams, they separate again in their course to every 
branch and every leaf, they again separate in their passage to the oytward air through 
the thousand openings in these ; they join the air, they form a dense and vapour-saturated 
atmosphere above the forest top, above the whole far-spreading and wind-tossed sea of 
glittering leaves, and they rise perpetually a body of innumerable tons of invisible water, 
cool and damp from the forest depths, to meet the coming south-west wind bearing its — 
liquid treasures fresh from the warm equatorial region, treasures of moisture rich as 
that of the forest exhalation, far more extensive but far more heated than their’s. They 
meet, and the junction of the differently heated masses necessarily precipitates both in 
rain ; it falls to the ground ; it may pass by innumerable channels to the distant ocean, 
it may rise to the nearer atmosphere through wheat, through grass, through forest leaf 
again. Every forest is an immense fountain of water rising perpetually from earth to 
sky, falling ever from sky to earth again. 
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MOoIstTuRE SUPPLIED TO THE AIR BY FORESTS. 


The forest land being always shaded, by the dense masses of foliage above, from the 
summer sun, is then much cooler than the surrounding earth of the open country, a 
coolness increased by the damp atmosphere within and surrounding it, produced by the 
exhalations of the leaves, by the droppings of the great accumulations of dew, which col- 
lect on its great extensions of leaf surface in the course of the night, and by the evapora- 
tion from the ground itself, which, as before observed, is almost a perpetual bed of 
moisture. The amount transpired by the leaves, as shewn in the preceding paragraph, is 
enormous. The forest then is continually sending out and sending upwards, dense 
accumulations of vapour. It necessarily sends them upwards, the vapour of water being 
the lightest and most inclined to rise of all vapours. Therefore, there will be above the 
forest a large stratum, or it may be a column of air holding in solution as much vapour 
of water as it can bear, without forming cloud, and ready, when the proper natural cause 
occurs, to form a cloud, and thereafter in due time to be precipitated in rain. What may 
occasion this we will speak of further on. 


MoIsturRE INCREASED BY PREVENTION OF WINDS. 


Another cause which adds to the moisture in the field surrounding a forest is the 
great influence it exerts in modifying the force of the wind. When the stratum of air 
immediately above the fields has, in drying the fields, taken up a portion of its moisture, 
that moisture will pass off slowly to the stratum of air above, and that in turn to the 
next above ; but if the stratum of air next to the ground be rapidly moved across the 
ground by the wind, it is no longer simple evaporation into one stratum, that portion of 
stratum moves off immediately with the wind, and is immediately succeeded by another 
portion of the same stratum, and that by another and another as rapidly as they can pass 
over the ground, each in turn, taking what moisture it can rapidly imbibe. Therefore, 
a portion of country protected by an adjoining forest from rapid winds, may remain, 
although exposed to sunshine, for weeks, in good moist and growing condition, while a 
rapid drying wind passing over it for even one day, might have taken from the ground 
much more moisture than it could spare, and have very injuriously affected the crop. To 
prevent this is. one great use of even very thin lines of trees. 


THE GREAT NATURAL SYSTEM WHICH GIVES RAIN IN DUE SEASON. 


Providence gives man the means, if he choose to avail himself of them, of procuring 
all through the growing season, frequent growth assisting showers. The means are given 
him of continuing and preserving to himself thousands of rivulets, “the upper springs 
and the nether springs,” so that few good sized farms need be without a creek or spring 
in some corner or another, where you may always be sure of water for your cattle, without 
having to spend hours.a day pumping it from a well, and not getting then a constant sup- 
ply, or one nearly as healthy as the stream ; without having, when wells dry, to drive 
your cattle across your neighbour's fields, meeting his black looks, because he is sure it is 
you who leaves his bars down, and moreover he don’t calculate he’ll have more water than 
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he wants, and “doesn’t believe he contracted to supply the country,” without, worse still, 
having to tramp after your beasts three or four miles along the dusty roads to a creek. 
Or, if you have plenty of water, and your neighbours none, it is hard to say whether you 
- are much better off. lf you supply them you are a thoroughfare without a toll-gate. If 
you refuse, you are a tyrant, and are informed over your fences that ‘there will be water 
when you're dead and maybe you'll want it yourself before you die.” | 

More, the water which supplies moisture for the crops comes largely from below. It 
is not because the rain fell on the herb of the field that growth chiefly proceeds, though 
that does good ; but it is because the earth received the water, and the great underground 
system of natural pipes and channels has obtained its due supply. If, during the shower, 
some malevolent giant should hold his umbrella completely over your farm, his spiteful 
intentions would be, in large measure, frustrated, for the whole network of channels, 
which everywhere tunnel the soil—amillions invisibly small—millions conveying vast quan- 
- tities—would have all over the land received their share, and your land would receive 
from below some compensation for what the overgrown gentleman had kept off above. It 
is this underground store, which, in a dry time, sends moisture up to the roots, and 
thence to leaf and twig. The dry board lying on the ground will split and crack in the 
sun—the pitch will boil out of the seams of the upturned boat—the rock will glow till it 
will nearly burn your finger ; but the plant will not—it is cool, green and moist long 
after all around is parching. It has had no rain ; it may not flourish, but it does not die. 
It has other means of obtaining moisture, and one of them is by drawing through its roots 
from. below, water, which, it may be, fell in rain two months before, has been preserved on 
forest floor or subterranean cavity till now, has now in its turn passed on its course to 
the sea, and in its way preserves from death the growing herbage till the rain from above 
give it of life a new and a firmer hold. 

If my readers will travel with me a little way on a very dusty road of dry techni- 
calities, we will endeavour to find a clear explanation of what brings rain, and what 
causes the winds which bear the clouds along. Let us here remark that when we see a 
cloud apparently come with the winds, we need not be sure it came at all. That cloud 
may have been above us in propria persona, but we could not see it. The air may have 
had much water in it which we could not see ; the wind may have brought sufficient cold 
to condense the moisture, when we could see it at once. . The cloud in that case did not 
come. The means of changing it into visible form came. 


A writer says in relation to a certain storm in India :—“ Previous to such a down- 
pour of rain the heavens were perfectly clear, without a cloud to be seen ; yet there, it 
may be, the whole of that moisture was suspended, dissolved in the air. The rain cloud 
may have appeared to proceed from beyond the horizon, and to come thence, advancing 
with resistless force, borne forward by the gust of wind, more like a tornado than aught 
else ; but there are reasons, and these satisfactory ones, to warrant the conclusion that 
the cloud had not been blown thither by the blast, but had been formed at the various 
points of its advance by the wind suddenly cooling down the air below a temperature at 
which it could hold the moisture in solution, very much as is the gase with the sand and 
dust filling the air immediately before the falling of the rain; whatever proportion of 
these may have been brought from a distance more or less remote, most of it may have 
been seen raised from the ground on the spot as the mighty rushing wind passed on in its 
course, and the little lapse of time between the appearance of this precursor and the pre- 
cipitation of the rain was only such as was occupied in the aggregation of the rain 
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particles into the larger drops which fell, and the precipitation of these by gravitation 
and by the blast, aided, it may be, by the co-operation of electric force, the process being 
essentiallv the same whether the blast have come on as an onward moving cold wave or 
have advanced as an advancing whirlwind which raised the air through which it passed 
to an elevation at which, it may be in consequence of sudden expansion, the temperature _ 
was too low to retain all the moisture in solution. | 

“ With the copious evaporation going on from the leaves of a forest, there is nothing 
surprising in any change of wind producing a cloud or mist above a forest, where 
formerly the air had been perfectly transparent, and everything known in regard to such 
phenomena makes it probable that in general, .if not invariably, the cloud is produced 
there, and not attracted thither by the forest.” 

Let us go on with the explanation, premising that it is founded on the one given 
by Herschel, and published in the “British Encyclopedia ;” that it has been adopted 
by Flammarion, one of the leading French meteorologists, who published an exhaustive 
work containing it in 1879; and that this work is edited by Mr. Glaisher, one of the 
leading British authorities of to-day. 

It is as follows :—At the equator, where, as we all know, it is always very warm, 
the broad heated ocean sends up, as is the nature of water when heated, vast quantities of 
itself in the form of vapour. At the same time the air there is always being heated, and 
rises as the vapour does, with great force, but not with nearly so much as the vapour. 
Vapour of water is the lightest of all known vapours, and except hydrogen and ammonia, 
the lightest even of gases. How much lighter than air it is you can see for yourself, if 
you notice how fast it climbs through the air from the pot to the ceiling. True, the air 
has not quite its chance ; it, too, would climb fast if it were hot. But heat it as you will 
it could not climb like that. Now, the quantity of water sent into the air in the tropics 
by evaporation is immense. It is calculated that throughout the whole great equatorial 
region there rises thus annually a body of water sixteen feet deep. That is over half an 
inch a day. That does not sound large, but it will sound larger. when you think how 
it grows. Turned into vapour, even at only fifty degrees temperature, it takes a 
space many thousand times larger than before, or some thousand feet high over the 
whole region. Add to this that the air it has been forced into when thrown upwards 
from the ocean is itself expanding largely, and therefore becoming lighter and rising also, 
you will see that there is an immense body of air and vapour being sent upwards very 
rapidly and constantly over the whole great equatorial region. Now this uprising leaves 
no large vacuum of its own size, as a body of that dimension would if sent upward in 
some circumstances. There is no vacuum left whatever, for the water is below and con- 
tinually affords fresh vapour. But north and south there is abundance of air ; air, too, 
which has not been heated as has that of our central body which is going up ; and as the 
central body over that vast space—remember we are speaking of a belt round the world 
thousands of miles wide—as it gets heated, rarefies and rises, the great cooler and more 
solid bodies of air north and south rush in, themselves become dilated in the scorching 
heat, and rise upwards in their turn along with the immense volume of vapour, which 
being still more inclined to rise than they’are, hurries them aloft ; so that at the equator, 
or rather in the great equatorial regions, are two great masses of air rushing from the 
temperate regions, north and south, towards the equator, meeting, rising, and going 


upwards together with the vapour arising from the sea. 
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We will here pause to take into our calculations another item. These winds (these 
two north and south coming masses of meeting air, form the tradewinds, as they are 
called. These winds, though starting to go from north and south towards the equator, 
do not get there as north and south winds ; for the earth keeps turning round from west 
to east, so that on the north the tradewind is a north-east wind, and on the south its 
meeting tradewind is a south-east wind. These came, we remember, from the temperate 
zones, leaving of coursé a space there which is instantly occupied by another mass of air 
rushing in from the polar regions north and south. 

Now we will follow our meeting tradewinds upwards from the equator. Forced 
upwards above the surrounding strata of air, beyond the levels of equilibrium, they flow 
over to north and south towards their respective polar regions. These are the anti-trade- 
winds, and they are acted upon by the earth’s rotating movement as are the tradewinds 
before mentioned, so that these returning currents blow from the south-west in our 
northern hemisphere, and from the north-west in the southern hemisphere, always, how- 
ever, towards the poles and from the equator. Near the poles, they approach the point 
whence the polar air started to move towards the equator, to fill up the gap occasioned 
by the rising equatorial air (or rather, there is no gap, but to prevent the gap which 
would have been had they not pressed in), Well, at this point near the poles they, as fast 
as the polar air starts towards the equator, press into its place, follow it, go to the 
equatorial regions in the tradewinds, rise up there and come back again to the poles in 
the anti-tradewinds, and the current is complete. 

Now, at first the anti-tradewinds coming back towards the poles keep high in the 
air, so that they and the tradewinds below, going towards the equator, are quite separate ; 
but once past the tropical circle they come down near the earth and blow towards the poles 
on the same level as the tradewinds coming from the poles, They are therefore upon the 
same level, and kept asunder only by the rotating action of the earth. There are, to 
quote Flammarion, “ points at which these two currents come together, and their differ- 
ent qualities cause numerous and sometimes disastrous atmospheric disturbances. Their 
beds get shifted over the surface of the globe, and the succession of one after another in 
the same place produces sudden variations in the state of the sky.” To avoid confusion 
they are, from the point at which they flow on the same level (where, I mean, the anti- 
tradewind above flowing towards the poles, comes down to the same level as the trade- 
wind below blowing from the poles), called no more trade or anti-tradewinds. The 
anti-tradewind is from here to the poles called the equatorial current of air, and the 
tradewind the polar current of air. ? 

You will remember that in our northern hemisphere the anti-tradewinds returning 
from the equator blow from the south-west’; the tradewinds coming from the poles blow 
from the north-east. We will remark, therefore, in passing that the equatorial current 
must, as being laden with moisture risen from the tropic seas, be humid, warm, and bring 
much moisture with it, while the polar current, coming from the arctic regions, will be 
cold and dry. | But these two currents are varied in their moisture-bearing capacities by 
many local and other circumstances ; great mountains condense their moisture ; the warm 
Gulf Stream has much to do with evaporation in its course ; great stretches of prairie and 
of woods cause differences. Here, for instance, in Toronto our Observatory records would 
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give the humid winds as ranging from east round to south-west, largely south-east. This 
is explained by some who have given thought to the subject as being caused by much 
moisture passing from the equatorial current, high above us, into lower currents blowing 
other ways, by the fact that the Rocky Mountains deprive the west wind of much 
moisture, and by the passage of moisture here across the Atlantic States from the warm- 
Gulf Stream and the Gulf of Mexico. Many acute observers, however, hold strongly to 
the south-west wind being the rain-bringer. Still from the equator, one way or another, but 
of course from the south, most of our moisture comes. It may be here remarked that in 
order clearly to comprehend the motion of thé winds, it is well ever to keep in mind 
the fundamental law, that all movements of the atmosphere are in consequence of the 
property gases possess of being expanded by heat, and that the heat of the sun keeps all 
in motion. . 

Here is an instance, from the meteorologist Spang, of the meeting of these two 
winds forming whirlwinds :— 

“The polar current, in its course towards the south, held in suspense by the equatorial 
or warm current, may be compared to a body of water confined by a dam, except thet 
the dam has here also a positive force, and if released, a motion of its own. If this aerial 
dam is broken at some point on the surface of the earth, the air of the polar current 
above the break will sink into it, and there will be formed in its upper region a depres- 
sion or trough corresponding to the break. That portion of the equatorial air which has 
opposed the sunken polar air will rush with great force into the depression, and produce 
an eddy or whirl, and cause a rotary storm and a cloud to be formed which assumes the 
form of an inverted cone. This cloud is formed by the sudden and profuse condensation 
of the moisture contained in the air of the equatorial current, which is thrown suddenly 
into higher and colder regions, and sometimes the temperature is so greatly reduced that 
the vapour, after being condensed freezes, and hail is formed by the centrifugal force of 
the rotary storm.” | 


The two winds just described may be said to be the only two winds in the world. 
All the rest are but modifications of these, occasioned by what may in comparison be 
considered local causes., The different divisions and apportionments of land and water 
here and there cause many inferior rarefactions and condensations, which produce all the 
varied phenomena of tempests, hurricanes, gales hither and thither, which continually 
take place. This forms a chief part in the great plan of Nature. By this many move- 
ments necessary in fitting this world for the habitation of beings like ourselves, are set in 
“operation. One very important one, which we shall frequently have occasion to notice, 
is that by this means is borne upwards from the equatorial seas and towards the poles 
that vast mass of moisture previously described. It does not of course all go as far as 
the polar regions, though a great portion does. Much falls back in rain in the tropics, 
and much on the way north and south. It niay be here observed that no doubt large 
evaporation of water is continually occurring elsewhere, on ocean, lake and river, and on 
land as well as in the tropical zone. But the last is the chief source of supply. We will 
now leave this part of the subject and go on to another intimately connected therewith, 
which is necessary to be considered before we can make further headway. 
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THE PropvuctTIon oF RaIN. 


To- quote from the excellent author I have just mentioned, “‘The water is not 
motionless either in the depths of the oceanic basin, in the solid ice, or in the atmosphere. 
Thanks to the always active power of the sun, to the aerial currents, the water rises 
vertically from the depths of the seas to its surface, becomes vaporized at all tempera- 
tures, ascends in the shape of invisible vapour through the ocean of the air, becomes 
condensed into clouds, travels across continents, falls again in the shape of rain, filters 
through the surface of the soil, passes along the strata of impermeable clay, springs up as 
a source or fountain head, descends by the streamlet into the river, and falls from the 
river back into the sea again.” 


The vapour of water, as we have seen, rises from the ocean, mingles with the dilating 
and arising air, and in immense quantities ascends into the higher regions of the atmos- 
phere. 

Will my readers now for a moment study this little table. It is but nine lines :— 

At 14 deg. a cubic foot of air is saturated with water by the weight of 1 grain. 


30 ef s ” cs 2 grains. 
4] 66 6c 3 66 3 66 

49 66 66 6 66 4 66 

56 66 66 66 66 5 66 

66 oS 66 66 66 7 66 
80 66 3 66 66 11 66 

88 66 66 13 3 14 66 
100 (Gaps be fs 66 66 66 90 66 


When we thoroughly comprehend the effect of the fact stated in this table, we 
understand why two clouds or two currents of air more or less saturated with vapour of 
water, coming into contact at certain temperatures, produce rain. It occurs in the follow- 
ing manner :— 

We will notice that a foot of air at a temperature of one hundred (the heat of a very 
hot day indeed) will hold twenty grains of water. If it were only at thirty degrees it 
would hold but two grains of water. Now let us suppose a mass of a thousand cubic 
feet of air at 100 degrees, and holding twenty thousand grains of water. Well, a cold 
current of air comes along, meets our cubic mass, and cools it down to thirty degrees. It can 
only hold two thousand grains now ; the cold current has served an ejectment on the odd 
eighteen thousand grains, and they must fall out. They would fall out first into cloud, 
then into rain, and that is a rough sketch of the way in which rain is produced. 

_ But we will go more slowly, and first show how a cloud is formed. Here are the 
words of an excellent writer on the subject, so concisely put and so clearly, that we cannot 
do better than copy them :— 

“ The invisible vapour of water spread through the atmosphere becomes visible when 
a decline in the temperature or an addition of moisture brings it to the point of satura- 
tion. Suppose, for instance, that a certain quantity of air at eighty-six degrees contains 
478 grains of vapour of water, this air will be quite transparent. If by some cause or 
other this air descends to seventy-seven degrees, or receives an accession of moisture 
(either will do) it will become opaque. If it is done by the lowering of the temperature, 


a diminution of nine degrees of heat will cause 108 grains of vapour of water to be con- 
densed and to become visible. This is what a cloud really is: vapour of water which the 
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air, being saturated, is no longer able to absorb, and which becomes separated from it by 
passing into the state of small vesicles.” 


This is the way clouds form, and, as you will see by the following, it is but by a 
continuation of the same process they are precipitated in rain. If the cold current which 
has produced them from the warmer atmosphere continue to exert its condensing force, 
or if a more saturated current arrive, the process goes on, and now becomes molecular ; 
that is, the larger particles rapidly come together in still larger ones, the force of gravi- 
tation begins to be felt, and the whole process is described by that great meteorologist, 
Herschel, as follows :— 


‘In whatever part of a cloud the original ascensional movement of the vapour ceases, 
the elementary globules of which it consists being abandoned to the action of gravity, 
begin to fall. By the theory of the resistance of fluids, the velocity of descent in air of a 
given density is as the square root of the diameter of the globule. The larger globules, 
therefore, fall fastest, and if (as must happen) they overtake the slower ones, they incor- 
porate, and the diameter being thereby increased, the descent grows more rapid and the 
encounters more frequent, till at length the globule emerges from the lower surface of the 
cloud, at the vapour plane, as a drop of rain, the size of the drop depending on the thick- 
ness of the cloud-stratum and its density.” 


Now, if my readers have but followed these learned. gentlemen through their 
technicalities they have grasped this plain fact :—Rain is the precipitation from the air 
of moisture which was more than it could, at the degree of heat to which contact with a 
colder stratum of air had reduced it, hold in solution, And to show how elevations, 
especially if wood-crowned, produce rain, any one can also easily see that if a saturated 
current of air arrive at a mountain chain or other height, and have to rise into the colder 
atmosphere above, getting colder one degree, according to the season, as they rise 200, 250 
or 330 feet, as the air is the colder the higher we ascend, it must in consequence part with, 
as rain, much of the moisture it carries. Let us remember, too, that rain differs from 
cloud only in being formed of drops produced by the mutual attraction of lesser drops, 
which rapidly fall by force of gravitation to the earth instead of floating, as the smaller 
particles of moisture composing the cloud had been, in the air. 


Dew. 


We will now travel onwards to another important point, and will do our best to 
observe the operation of dew. To understand this we have simply to remember that the 
earth’s surface is heated in the day by the sun, and gets much colder at night, the heat it 
has obtained being what is called radiated off. Some objects cool in this way much more 
than others, some leaves of plants more than others. Whatever it may be which cools 
these, these cool the air next to them, and produce the same effect as the cold stratum of 
air we have just been speaking of in connection with clouds ; (when it strikes the warmer | 
stratum, that warmer stratum is cooled so much that it cannot hold all its moisture, and 
cloud is formed, and afterwards, if the process be continued, rain) ; so the grass, the 
leaves, paper, glass, wood, all these cool quickly by radiation, form the cool stratum here 
and compel the air close at hand to part with its moisture to them. We see it in the 
morning covering them in the form of drops and call it dew. 
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Let us for a moment consider what the dew point is, a thing frequently mentioned 
in relation to this. It is the point at which the air is saturated with moisture to the 
extent of all it can hold at its then existing degree of heat. If it be cooled it must lose 
moisture. Now our knowledge of dew on the forest leaves is principally given us by a 


learned gentleman called Meguscher, who says :— 


“Whenever the temperature of the air is above sixty-seven degrees Fahrenheit, the 
temperature of the tree will be, to the extent of the excess, lower. If the temperature 
of the atmosphere be ninety degrees, and the dew-point seventy-five degrees, there will 
be a copious deposit of dew, and if the lower temperature be the consequence of radiation, 
the deposit may be expected to take place over the whole of the upper surface of the 
leaves, in the aggregate, according to Humboldt’s measuring, several thousand times the 
area of the ground they cover.” 


Baron Humboldt’s statement, to which this refers, is so clear, concise, and yet 
elaborate, that I cannot refrain from giving my readers; in full, at least this one small 
gem from the innumerable brilliancies of this great traveller’s writings. He was one of 
those always successful writers who are successful first that they see, at any cost of travel, 
all that is possible concerning they mean to tell of, and next, know how to tell it. He 


says :— i 


“The forest region acts in a threefold manner—by the coolness induced by its shade, 
by evaporation, and by the cooling process of radiation. Forests uniformly composed in 
our temperate zone of ‘social plants’ belonging to the families of the Conifer or 
Amentacee (the oak, beech and birch), and under the tropics composed of plants not 
living socially, protect the ground from direct insulation, evaporate the fluids they have 
themselves produced, and cool the contiguous strata of air by the radiation of heat from 
their leafy appendicular organs. The leaves are by no means all parallel to one 
another, and present different inclinations towards the horizon, and according to the laws 
established by Leslie and Fourier, the influence of this inclination on the quantity of heat 
emitted by radiation is such that the radiating power of a given measured surface a, 
having a given oblique direction, is equal to the radiating power of a leaf of the size of a 
projected on the horizontal plane. In the initial condition of radiation of all the leaves 
which form the summit of a tree, and which partially cover each other, those which are 
directly presented towards the unclouded sky will be first cooled. 

“This production of cold (or the exhaustion of heat by emission) will be the more 
considerable in proportion to the thinness of the leaves. A second stratum of leaves has 
its upper surface turned to the under surface of the former, and will give out more heat 
by radiation towards that stratum than it can receive from it. The result of this unequal 
exchange will then be a diminution of temperature for the second stratum also. <A similar 
action will extend from stratum to stratum till all the leaves of the tree, by their greater 
or less radiation, as modified by their difference of position, have passed into a condition 
of stable equilibrium, of which the law may be deduced by mathematical analysis. In 
this manner, in the serene and long nights of the equinoctial zone, the forest air which is 
contained in the interstices between the strata of leaves, becomes cooled by the process of 
radiation ; for a tree, a horizontal section of whose summit would hardly measure two 
thousand square feet, would, in consequence of the great number of its appendicular 
organs (the leaves) produce as great a diminution in the temperature of the air as a space 
of bare land or turf many thousand times greater than two thousand ‘square feet.” 


Taking this and the preceeding paragraphs together, we must be aware that the 
forest absorbs much moisture from dew, which will either fall in drops on the ground, or 
be disseminated in the whole atmosphere within and above the forest. All that falls 
within or stays within is safe from the sun’s drying power. So with whatever rain may 
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fall on the forest, it soaks into the spongy bed of the ground, renewing that deposit of 
moisture which in winter the spow had kept fully supplied. The snow was kept there in 
the partial shade of the branches, the water melting from it kept by the peculiarities of the 
surface—that soil of the forest already described, with its roots, logs, and inequalities— 
till spring was advanced and yet a good supply of moisture remained for summer. Then 
comes the rain, and is stored like the former, while night after night the dew adds its 
share and assists in maintaining the great forest bank, on which the thirsty fields for 
miles round perpetually draw, and perpetually, too, return back honestly that moisture 
which they have borrowed. So long as the forest is left in fair amount, field and wood 
act, in reference to supplies of water, like a great self- regulating and compensating 
machine. But when we destroy one part of the engine, ‘we do not find it to work (and 
no wonder) so beneficially or so smoothly as before. 

The moisture in forests is further increased by that obtained from mists, which are, 
in fact, clouds forming near the earth. The particles in these are not yet large enough to » 
form drops of rain, and are, till further condensed by change of temperature, kept apart 
by the nature of their present support in the air. But, as when one is passing through 
a fog, the water collects on the beard and on the clothes, so with trees, though the 
particles of moisture in the fog be so sniall that a heated wind (rising the temperature, 
which, as before explained, renders the air capable of taking in more vapour of water) 
might have absorbed and carried it all away again. Yetall which touch the innumerable 
leaves stay there, coalesce there, run together, and fall to the ground. 

It must be remembered with relation to dew on forest leaves, that there is a vast 
transpiration frequently going on from them, which must interfere somewhat with the 
deposit of dew on the same leaf. This transpiration, which will be shortly described, 
takes place while the tree is warm, that is, uncooled by radiation, and continues till far 
on in the night. It becomes more feeble, as various writers state, from the leaves of 
plants of all species, when covered with dew. This is inevitable; the leaf must cool to 
form dew; it is before cooling that transpiration is most active. It must also be remem- 
bered that except in case of leaves such as water-lilies, which float, the openings—the 
stomata —are largely on the wnder surface, thereby interfering less with the operation of 
dew-forming. 

The reader will find it worth while to study these three or four paragraphs by an 
acute writer relating to the same subject :— 


‘“‘The clouds occasionally seen over woods, while the atmosphere around is com- 
pararatively clear, are consequent on the condensation of the humidity occasioned by the 
evorporation from the leaves.” 

‘“‘ There is always moisture existing in the atmosphere; it is reckoned one of its con- 
stant constituents, but it varies in quantity. The quantity is minute compared with that 
of the oxygen and nitrogen of the air; but it is never absent. There it is, on the highest 
mountain and i in the deepest mine; on the ocean’s surface and on the dry land a thousand 
miles away.” 

“The quantity of moisture passing into the atmosphere from the leaves of a forest 
In active vegetation must be considerable. Calculate the number of stomata, or stomates, 
on a leaf, multiply this by the number of leaves on a branch, the product by the number 
of such branches on a tree, and the product of this by the total number of trees in the 
clump, or the total number of trees in the forest, and the final product will indicate the 
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provision made for evaporation from the forest. There are similar stomates on every 
verdant plant on the dry land; but the evaporating surface supplied by the leaves, rising 
tier above tier, far exceeds in extent that supplied by the herbage and the grass growing 
elsewhere; and in many places these may be found growing as luxuriantly on the soil of 
the forest as in the fields beyond, or perhaps more so, and adding their quota of evapo- 
ration to the evaporation from the trees.” 

‘‘ Of the moisture thus raised by the tree, and no longer required when the sap has 
been elaborated in the leaf, the air will only take up what quantity it can, at the tempera- 
ture at that time and place, dissolve and hold in solution; and cases have been cited in 
which the excess is so great that the leaves seem to act as alembics, distilling water which 
falls in great drops to the ground. 


‘Where this does not take place, what the air dissolves it will hold in solution so 
long as the temperature is maintained at the same or a higher point; but if the tempera- 
ture fall below the point at which it can do this, what it cannot sustain as invisible 
vapour, will be deposited or suspended in the form of mist, or cloud ; and such a reduc- 
tion may follow the setting of the sun, or even the decline of it in the afternoon and 
towards nightfall; or if there come over the trees a wind in any degree colder than the 
air in which they are enveloped, the air is thereby cooled down, and a quantity of the 


moisture which it held in solution may be deposited in the form of fog, or of dew, or of 
rain.” 


The same writer shows us another remarkable effect of the soil of forests :— 


‘‘ A distinction has been drawn between the effects produced on the ground by the 
shade from sunshine, and by the shelter from drying winds afforded by trees and forests. 
It is necessary further to distinguish between the effects produced by shade and by 
vegetable mould, which exists always in greater or less quantity in forest soil, in conse- 


quence of the decay and decomposition of fallen leaves and fallen twigs, and broken or 
decaying rootlets. 


‘In the soil of a forest there generally exists more moisture than can be attributed 
to shade, or to shade and shelter combined; and much of this is attributable to the attrac- 
tion of moisture manifested by this vegetable mould. 


‘Tn this effect of vegetable mould we see how forests may exercise a third influence, 


over and above and distinct from both shade and shelter, in maintaining a humidity of 
soil.” 


From what has been so far stated concerning the forest, my readers will have seen 
that it is a great storehouse of moisture, so long as its natural bed and foundation be pre- 
served from the injuries occasioned by cattle and running fires, and while it is reserved in 
sections of sufficient depth and width, to thoroughly maintain its forest character, and 
establish decided variations between its temperature and that. of the cleared land. They 
will have seen that that moisture will in such case be continually renewed from the 
depths of the earth to which the tap-roots pierce, in addition to the larger supply received 
from the clouds above. They will have seen that the sun’s rays cannot again carry off 
this moisture when it is once within the forest wall. They will have seen that the wind, 
which dries faster than the sun, and extremely fast when it has the sun to help it, cannot 
dry the land in the forest. That the moisture thus kept in the forest is used to feed the 
rivers, streams, creeks, and springs, and to keep up the whole underground system of 
water below the fields ; and also, and in very great part, to carry up nourishment from 
the roots to the leaves, escaping in vast volume thence to the higher atmosphere through 
the not innumerable altogether, for they have been counted; but through the wondrously 
numerous openings in the leaves (160,000 sometimes to the square inch; the most 
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complete little contrivances imaginable, with a door and hinges to each, and full power to 
shut or open them, all as the tree needs). Stop one moment, and notice that when the 
leaves are cool, and dew is forming on them, as it would on any dead substance 
which cools by radiation, these doors can be shut. When the tree is warm with life from 
the sun again, they can open, and transpiration (as the out flow of vapour from the leaves 
is called), or absorption of moisture if the tree need it, go on in full vigour. We cannot 
do better, to interest ourselves in the operation, than to read the description written by a 
distinguished gentleman of France (the Marshal Vaillant), who made it a special study, 


and gave much time to experiments connected therewith. He says:— 


‘Even the most humble plants, such as chickweeds and meadow grasses, evaporate 


considerable quantities of water. 

‘‘Tf-from herbaceous plants or modest shrubs we turn to our large forest trees, we 
may expect that, compared with the weeds of which we have just spoken, they will tran- 
spire a large quantity of water, which is probably in proportion to the number of leaves 

_and their extent of surface ; and it is our belief that this summer function of the leaves 
is carried on by the trunk and branches during the whole year. 

‘From whence comes the water so rapidly transpired by the foliage? Certainly 


from the soil. 

‘‘T placed in a large jug of water, tightly closed up to hinder the natural evapora- 
tion of the water, the end of an oak.branch, five feet long and nearly an inch thick at the 
butt. It was cut from a tree eighty feet high and three feet thick. In three days it had 
lost thirty ounces of water. 

‘Tf we believe that all the leafy part of a tree will act, as regards the faculty of tran 
spiration, like the leaves of the above-mentioned branch, we arrive at the astounding result 
that an oak like the one described will in a summer day cause the evaporation of more 
than 440 gallons of water. 

‘‘T am not decided as to the value of my experiment, and see that my deductions are 
not free from objections ; but it must be allowed that supposing even half or one-quarter 
of the estimated quantity be omitted, the quantity must greatly exceed what might have 


been expected.” 


Let us use the excellent Marquis’s experiment, and draw our own inferences, which 
will put us, probably, in a position a step farther advanced. The branch with its leaves, 
no doubt, sent off this vast proportion. But branches on trees probably do not. If 
my readers will remember what is previously stated about the mouths of a tree (the 
spongioles, as they are called, at the ends of the roots), they will notice that these take in 
as much water as the tree needs to carry up its nourishment and act as its vehicle to the 
leaves, where all water not needed is sent off by transpiration into the air. Now the 
leaves, it may be supposed, having no such functions, not being the sentinels at the root 
gates, may transpire while they live as much water as is sent up to them, and we may 
suppose the transpiration machine working furiously, when the Marquis had cut off the 
connections with the roots, as a steam engine with the regulating valves left unattended. 

They would, no doubt, take it in at the severed end of the branch, and send it off by 
the leaves. But though the forest draws much up, and transpires it, this experiment does 
not prove that it draws up the enormous quantity spoken of. 

Taken with this understanding and qualification, however, we can well believe the 
rest of the Marquis’s comments, which are in fact generally adopted as correct by meteor- 
ologists, and of which Mr. Crombie Brown, a high authority, thus speaks :—“* With 
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regard to the main fact, that the emission of moisture by the leaves of the forest is very 


great, we are at one.” 


The Marquis’s views thus largely corroborated are:— 


‘‘Tt is an accepted fact, and not without reason, that the neighbourhood of forests is 
cold and damp. This is far from astonishing when one thinks of the enormous volume of 
water transformed by forests into vapour, and the quantity of heat absorbed in this trans- 
formation. This heat must have been obtained somewhere, perhaps from the soil of the 
forest and that of the neighbourhood. 

“In the same way there should be great damp in the neighbourhood of forests, 
especially when the temperature is high, and it cannot be otherwise, on account of the 
enormous amount of water in the form of vapour which is discharged by forests into the 
adjacent atmosphere. 

“This vapour is emitted in much greater abundance during the day than during 
the night. Towards night, a little after sunset, when the general temperature begins to 
fall, the transpiration not yet having time to slacken, and ascending into a colder air 
changes into visible fog, like our own breath in like circumstances, and this fog in its turn 
becomes a cloud on the following morning, when the sun warms its particles; but whether 
clouds or fogs, they will be carried away by the first breeze to descend in showers. 

“Tf these details as to the formation of forest fogs be correct, such fogs should be more 
frequent in calm weather, when the air is naturally more moist and especially when the 
contract is greater between the cool of the evening and the heat of the day. The test of 
conditions for the formation of thick fogs is especially complete, at least in our climate, 
towards the end of summer and the first half of autumn ; and it is during this period that 
the phenomenon is most frequent and noticeable. 

“If the transpiration carried on by the leaves were coloured and perceptible, it 
would bea grand sight to see great columns of vapour ascending majestically into the air, 
diminishing by their heights the distance between the tops of the trees and the stormy 
clouds ; and as this vapour facilitates the passage of electricity, by increasing the moisture 
of the air with which it mingles, the facility with which isolated trees are struck with 
lightning can be accounted for.” 


If my readers have followed me, and we have succeeded in arriving at a clear explana- 
tion, we will now have had :— . 

1. A short account of the manner of growth of a tree. 

2. The system of the winds and their method of conveying moisture. 

3. The causes of the moisture being precipitated and falling to the earth as rain. 


We will now proceed to notice :— 


THE CoNNECTION OF FORESTS WITH THE PRODUCTION OF RAIN. 


We have observed that the winds returning, charged with heat and moisture, from 
the equator in their course to the north pole, bear with them an immense quantity of 
water. As has been said, the torrid seas send their surface, sixteen feet deep, to the skies 
in the form of vapour ina year. Of this it has been computed that six feet are dis- 
charged in rain in the tropics, the remainder sent towards the poles, towards the north 
pole about six feet—a tremendous mass of water. In addition, we must remember, vast 
though lesser amounts of water, are taken up from the rest of the surface of the world, 
both land and sea, and though the south-west winds, evident or concealed by changing 
currents, must be our chief supply, yet water-charged clouds from other sources pass 
over in all directions as well. | 
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From abundant proof and many observations, as well as from the natural reasoning 
concerning what must be the case under such circumstances, it is evident that there is 
arising from forests a vast amount of vapour of water, which, as we have seen, is the 
lightest of vapours. This vapour will necessarily be cool, as is the forest region from 
which it comes. 

The winds bearing moisture coming from the south will not be generally as cool. 
These, meeting the ascending streams of cool and moist air arising from a forest region, 
must be deprived thereby of their power of holding a great part of the water they carry, 
which must shortly descend in rain near the place of conjunction, according to the tem- 
perature of the approaching wind, and the amount of water it bears. 

Thus we have the chain of proof, and the direct influence of forests in securing rain 
during summer given in its completion. Spring and summer are the seasons when the 
internal functions of trees are in their greatest activity ; then is transpiration most active; 
then rise from them most columns of humid air towards the clouds. Spring has not 
so many leaves, but then the sun pierces the forest, and draws from the ground—the bed 
of moisture, as before explained—an amount of vapour many times greater than the fields 
can afford. This cool vapour, rising and meeting the south, south-east, or south-west 
wind forms rain. And these seasons, spring and summer, are those in which rain is most 
needed by the thirsty fields and the growing vegetation. This is the value of woods to 
the farmer. 

We have now gone over the complete system of transpiration of moisture by wind 
throughout the atmosphere from equator to poles and back to the equator again. But it 
was also remarked that there were many important circumstances of local origin which 
produced local results in the distribution of moisture and the arrangement of climate. To 
us in the Province of Ontario there are existing very important local circumstances indeed, 
which undoubtedly have a great influence, that is to say, the presence of the great lakes. 
Our chief reservoir of moisture, as is that of all the world, is the equatorial ocean. But 
our lakes also greatly help, and there is no doubt that their presence largely contributed 
_to the establishment of the splendid forests we have destroyed, and to the accumulation 
of the layer of rich land on which those woods rested. We cannot do better than now to 
call to our assistance the aid of a gentleman who has given, as far as I can find, the best 
explanation of these local phenomena, Dr. P. H. Bryce, M.A., of Toronto. 

But before reading this it would be well to study carefully the few pages following, 
here, after which the other as connected with these great principles, will be much better 
comprehended. The article is from the world-renowned pen of Herschel, and is fully in 
accord with the explanations of writers of a late date :— 


Of Land and Water as Recipients and Communicants of Heat. 


‘‘Of the solar heat which actually reaches the surface of the globe, that which falls on 
water penetrates it to some moderate depth and is absorbed internally, while that which 
is incident on land is wholly absorbed superficially, or within a very minute thickness. 
Water, moreover, is eminently a non-conductor of heat, so that once received into its sub- 
stance, it is only diffusible by agitation ; and since this, however violent at the surface of 
the ocean, diminishes rapidly with the depth, the ultimate communication of heat down- 
wards to any considerable depth is a very slow process. By far the greater portion of the 


39 


daily supply of heat to water, then, may be said to float within a moderate depth of the 

surface, forming a kind of reservoir of heat. On the other hand, water isa good radiant, 

and as such is continually, both day and night, giving off radiant caloric, which is absorbed 

by traversing the air, and thereby tends to raise the temperature of the latter medium. 
Hence, it is most probable that much of the heat so radiated off is detained in the 
lower strata of air. Meanwhile a balance is struck in the water itself of the quanti- 
ties received and parted with, by the preponderance of one or the other of which it gains or 
loses in average temperature in the twenty-four hours. Thus, in the warm season, when 
days are long and nights short, the general temperature of the air is slowly rising above 
its annual average, and vice versa in the opposite season. Below acertain depth, however, 
the temperature of the ocean would appear to be determined by other causes, and to 

be very little dependent on its superficial amount or fluctuations. It results from the ob- 
servations of Kotzebue, Beechy, and Sir James C. Ross as a general fact ascertained by 
thermometric soundings that the deep-sea water below a certain level, determined by 
| the latitude, is of invariable temperature throughout the globe, and that a very low one; 
the calculations of Lenz founded on Kotzebue, results, giving 36° F., and those of Ross, 
-39°.5 (which last is the temperature at which pure water attains its maximum of density). 
‘The depth at which the fixed temperature is attained, is about 7,200 feet at the equator, 
diminishing to latitude 56° on either side of that line, where it attains the surface, and 
the sea (superficial currents apart) is of equal temperature at all depths. Thence, again, 
the upper surface of this uniform substratum descends, and at 70° of latitude has already 
attained a depth of 4,500 feet. Thus the ocean is divided into three great regions ; two 
polar basins in which the surface temperature is below 39°, and one medial zone above it, 
attaining 82° at the equator, and at the poles of course the freezing point of sea-water. 
It is within these respective regions only then, that superficial currents can act as trans- 
porters of meteorological temperature. 


“The habitudes of dry land with relation to incident heat are very different. There 
is no mobility of parts, and the communication of heat downwards is therefore entirely 
a process of conduction. But what is most influential, is the fact that the absorption is 
performed strictly on the exposed surface, which therefore in the instant of absorption 
fixes upon itself within a very minute depth all the heat which, falling upon water, would 
in the same instant be disseminated through many feet or yards of its substance. The 
mere superficial film then becomes much more heated, and since it is a law of radiation 
that its intensity increases rapidly with the temperature of the radiant surface, it radiates 
out on the very instant a much larger fraction of the total incident heat, than in the case 
of water, besides imparting to the air, by contact communication a proportionally greater 
amount. In water, the absorbed heat is for the most part withdrawn from the radiant 
action, enveloped and husbanded. In dry land it is instantly and wholly exposed to such 
action in its most intense form. It is no uncommon thing in dry and light (4. e. badly 
conducting) soils, in hot climates to find a superficial temperature of 120° to 140° F,, or 
even more, : 


‘That portion of the heat which enters the soil is conducted downwards, and so long 
as the surface is gaining in temperature a wave of heat is continuously propagated down- 
wards into the earth. When the surface, however, by the decline of the sun, begins to 
lose heat, this ceases, and (the radiation still continuing) what may be called a wave of 
cold (less comparative heat) begins to be propagated, and so on alternately during the day 
and night. ‘These waves as they run on spread forwards and backwards, and so by degrees 
neutralize and destroy each other. Thus the diurnal fluctuations of temperature beneath 
the surface grow continually less as the depth increases, the rate of diminution depending 
on the “conductibility ” of the soil. In ordinary soils, the difference between the diurnal 
and nocturnal extremes becomes imperceptible at four feet below the surface. In like 
manner the general increase of heat due to the summer season, and of cold during winter 
we propagated in similar, but larger and fuller annual waves, which, in their turn neu- 
sralize each other at more considerable depths and become imperceptible at forty or fifty 
‘eet. Prof. Forbes has shown in an elaborate memoir on this subject that at depths varying 
rom fifty-seven to ninety-nine feet according to the nattire of the soil, the annual 
variation does not exceed 0°.01 C. 
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“The absorption of incident heat as solar heat and its radiation outwards as terres- 
trial heat (7. e. heat of a much more ‘absorbable nature) by the solid surface depends very 
much on the nature of its substance ; but if the ground be covered with vegetation, the 
whole of the incident heat is returned back either by radiation or contact communication, 
to the air ; and the soil receives no heat where so covered otherwise than circuitously 
through the medium of heated air. All these causes acting together, produce a vast dif- 
ference as respects the temperature of the air in regions of the globe covered by the 
ocean and those occupied by dry land. In the former, the fluctuations both diurnal and 
annual ave confined within very much narrower limits than in the latter ; and this con- 
trast which theory indicates, is confirmed by universal observation as the expression of 
the distinction between an wsular and a continental climate, or that of a small island 
remote from all other land and of the central regions of an extensive continent. If there 
be one general feature in meteorology more prominent than another it is the uniformity 
of temperature over large bodies of water, as conrpared to that under similar exposures 
to the sun on land.” 


Terrestrial Radiation. 


“The theory of radiant heat promulgated by Prevost, which all experimental enquiry 1 


into the subject, has tended to confirm, lays it down as a principle, that a mutual inter- — 
change of heat is continually taking place between all bodies freely exposed to view of | 


each other, the hotter radiating more than the colder, in the ratio of some function in- 


creasing with the temperature. The experiments of Dulong and Pefit on the radiation of — 
bodies in vacuo have shown that this function, within the limits of their experiments is _ 


of the exponential form, or in other words, that the force of radiation in vacuo increases — 
in geometrical progression as the excess of temperature of the radiant body above that — 
of its envelope increases in arithmetical. Hence when a hot body is placed in presence of | 
bodies, some colder, some hotter than itself, an equilibrium will rapidly be established, in 
which its momentary gains and losses of heat to and fro among them all will balance each | 


other, and its temperature will thenceforward be unchanged. 


“The mean temperature of the earth remaining unchanged, it necessarily follows that | 
it emits by radiation from and through the surface of its atmosphere, on an average, the 
exact amount of heat it receives from the sun ; 4.6. as much as would melt 0.01093 _ 


«nch thickness of ice per minute over one of its great circles, which is equivalent to 1-40th 
inch of water per hour over its whole surface, condensed from its dewpoint. Taking this 
as the measure of the total average radiation, one-third of it, or 1-120th inch, may be 
taken as radiated off from the atmosphere without even reaching the earth, and the 
remaining two-thirds, (1-60th inch), may be considered as got rid of by radiation from 
the surface of the earth. Let us now consider the manner in which this takes place, 
supposing a clear sky to prevail :— 

“ Conduction through the soil is a very slow process, radiation a very rapid one. So 
soon, then; as the sun has sunk so low as not to counteract the earth’s radiation, the im- 
mediate surface begins to part with its heat, at first slowly, but as night advances more 
rapidly, and at length faster than it can percolate from the interior to supply the waste. 
The surface therefore becomes greatly chilled, and a wave of cold is propagated down- 
wards, neutralizing and destroying the heat wave rising to meet it, a process which goes 


on leisurely, and takes its own time. Meanwhile the chilled surface now borrows heat 


from the air also, to supply its waste; lst, by contact communication ; 2nd, by down- 
ward radiation; and 3rd, by condensation of vapour when the temperature of the surface 
air is reduced to the dewpoint, and thus attains that state of equilibrium which the 
circumstances admit of.” | 


We will now consider the facts adduced by Dr. Bryce, premising that although cor 

{ ; sig : | 
rectly expressing the author’s views as to facts and figures, it is (as is too often the cas: 
with newspaper reports), not nearly as well worded, and not as connected as the origina 


paper. The only full copy, however, unfortunately wandered into that Slough of Despone 
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the Otiawa Dead Letter Office, and from that bourne few travellers return. I therefore 


give it as it appeared in the newspaper :— 


KorREST AND RAINFALL. 


The following abridgment of the paper on this subject, read by Mr. P. H. Bryce, 
M.A., of the Ontario School of Agriculture, before the Canadian Institute, will be found 
interesting :— 


‘That there is an estimate relation between forests and rainfall, and that the destruc- 
tion of forests produces aridity and finally sterility, seems to have been long understood, 
the Greeks recognizing the truth of it by considering it unpardonable to cut down the 
olive trees in an enemy’s country. ‘The opinion of Bernard Palissey and the prediction of 
Mirabeau, as regarded the destruction of forests in France were sustained, and in other 
countries the voice of warning has been heard against this evil. 

“The remark of Governor Hant, of Denver, Colorado, ‘‘ I am convinced that farming 
in Colorado resolves itself into a question of water, and its judicious application,” the 
reader held to be largely true concerning various branches of farming in Ontario. In 
Canada, however, it was more a question of regulating the supply, or of obtaining it at 
the proper periods. That the Canadian climate has undergone great changes in the last 
forty years is looked upon largely as an inexplicable fact, while the scientist regards it as 
an effect dependant on physical causes known or hidden. 

‘‘The whole area of Ontario is 121,260 square miles, while that of the lakes about it 
is 100,000 square miles ; a large portion of the Province must, therefore, be affected by 
this large body of water. In the autumn, when the earth’s position causes a declination 
of the sun’s rays, the surface of the treeless land becomes very rapidly cooled by radia- 
tion, and with this cooling vegetable growth largely ceases. The lake waters, however, 
which during the summer have been slowly storing up heat, do not radiate it thus rapidly, 
while experiment shows that in September the temperature of the water, at least in Lake 
Ontario, is higher than that of the land. In November, 1837, the water according to 
Professor Dewey, averaged forty-six and the land thirty-six degrees. The land begins to 
feel the influence of the growing sun by January, when the water has radiated most of its 
heat. During the whole of this period, however, the land has had sweeping over it, 
currents of air with their temperature elevated by contact with the warmer surface of the 
waters in the regions lying to the north and north-west. These, carrying moisture, come 
in contact with the cold land, and mists and rains are precipitated. 

‘“‘ Not only does the cold land cause precipitation of this moisture, but the much higher 
level of much of the land over that of the lakes increases the cold at about the rate of one 
degree for every 430 feet, and, therefore, increases precipitation. Add to these causes 
the influence of the north-east winds, cooled by passing over great extents of land surface, 
and some idea is had of the principal causes which conduce to the great snow falls of the 
central plateaux of this Province, while the lower and more southern countries obtain the 
same amounts of moisture largely as rain. Another set of phenomena mark the progress 
of spring, the advent of which is marked by the great prevalence of northerly winds, of 
which, on the whole, we seem to have more now than thirty years ago. The reasons for 
these northerly winds seems evident. By the 20th of March the sun’s rays are beating 
powerfully upon the earth for twelve hours per diem, rapidly elevating its temperature. 
The atmosphere over the land, becoming heated, rises, and its place is supplied by cold 
winds coming in from the lakes, especially from the ice-cold waters and ice-fields of 
Georgian Bay and Lake Huron. Conditions the opposite of those of winter now exist. 
Instead of the moisture of the winds from the lakes becoming condensed as the winds 
blow over the land, the wind becomes drier, because warmer, and only when a cold north- 
east current meets these moist currents from the lakes will the moisture be precipitated. 
In the summer months we find long days, and also the perpendicular rays of the sun, 
elevating to an enormous extent the temperature of the treeless surface, while from the 
surrounding lakes currents of cooler air are continually rushing in to supply the place of 
the ascending heated column. These cooler lake breezes, while keeping our climate more 


| 
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pleasant and moist than inland regions less favourably situated, are at the same time 
elevated in temperature by passing over the heated land, thus being enabled to retain the 
moisture which, passing over a cooler surface, they would precipitate. This condition of 
the air continuing throughout the whole summer season, the natural consequence would 
be that the summer would be drier than where the surface is protected by trees. With a 
bare, treeless surface, therefore, there would be:—1. An autumn warm and moist. 2. A 
winter with much snow, falling irregularly and much cold wind from the north and north- 
west. 3. A spring raw and cold, with prevailing north-west winds, with necessarily a 
large precipitation of moisture. 4. A hot and comparatively dry summer. 

“ Interposing among these phenomena the influence of trees, the relative rate of cooling 
between the water and the land greatly changes. With the sun’s rays beating down on the 
ground it will frequently rise to ninety or ninety-five degrees; but a tree intercepting the 
sun’s rays prevents the high temperature of the ground. Now, though the intercepting tree - 
does become elevated, the rise is slower and never reaches the same height as that of the 
bare soil for several reasons :—1. The green foilage is not so good an absorbent of heat 
as, say a dark soil. 2. Since the tissues of the trees are full of sap, and since the specific 
heat of water is about four times as great as that of the soil, the sap will not rise in 
temperature so rapidly as would the soil. 3. On account of the circulation of the sap, 
successive portions are being continually presented to the heating influences of the sun’s 
rays, but as the rapidity of circulation is increased with heat, and as the sap, coming up 
from the deep portions of the earth surrounding the roots, must have a comparatively 
low temperature, the elevation in temperature of the whole volume of sap must 
necessarily be slow. 4. The much greater amount of evaporation taking place from the 
leaves and branches of the tree than does from the soil, produces a greater degree of cold 
than would be produced by less evaporation.. 5. The greater amounts of moisture in the 
air surrounding trees will prevent a rapid rise in temperature. These causes combined 
prevent the tree from attaining to the maximum temperature till evening. Radiation 
from its surface then setting in will be much slower than in the case of the soil. Hence 
the temperature does not sink so low as that of the unprotected soil. 

‘‘ He proceeded to explain the effect over’a whole country clothed with forests, con- 
tending that while the slower decrease of the trees temperature in autumn augured a 
higher temperature, the moderating influences of forests on the winter were beyond 
question. In spring, the sun’s rays being intercepted cannot melt the snow so rapidly, 
and on this account spring floods are largely prevented, the winter grains and clover are 
protected for a longer period from the effects of thaws by day and frosts by night. 
Slower radiation prevents so many night thaws, and the baneful chilling influences of cold 
raw winds are much mitigated. Among other things, the trees, becoming elevated in 
temperature but slowly, act as condensers to the vapours swept over them from the 
surface of the lakes, thus supplying frequent showers to the growing plants, while at the 
same time, by preventing so rapid evaporation, they aid the rains in effecting their fructi- 
fying influences. 

‘The reader then proceeded to consider at length Canada’s present condition, and in 
doing so remarkéd that where settlement has existed for at least twenty-five years, three- 
quarters of the forest has been destroyed, while in few cases is the preserved wood dis- 
tributed over the surface with any regard to its protecting influences, so it may be said, 
that three-fourths of the influences that would be exerted in our climate under a treeless 
surface are at work. 1. A cold, raw spring, with high winds and frequently much dry 
weather during germination. 2. A hot summer, with but little rain, the dryness increas- 
ing regularly from May to August. 3. An irregular winter, with frequent high winds, 
irregular snow falls, etc. These conclusions would be borne out by the following 
statistics — : 

The total precipitation of moisture has decreased. Thus the 


TotaL SNow AND RAIN. 
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or, between the 1st and 4th periods there was a total decrease of 63.95 inches, or a yearly 
difference of 12.79 inches. 7 


The total moisture is divided as follows :— 


TotaL Rain FALL. 
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De ONS STM seni yetr ay AS No Po = oc a's: 1 RTM REMAIN SS oper waht oe 1 Fe 131.706 =n 
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or, between the lst and 4th periods there was a total decrease of 77.87 inches, or a yearly 
difference of 15.35 inches. 


Tota Snow Fatt (12 inches snow, | inch rain), 
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or, between the lst and 4th periods there was a total difference of 151.13 inches, or a 
yearly increase of 12.59 inches. 

These calculations agree exactly with theory. In comparing the individual quarters 
of each period, he arrived at the following results :—March has remained much the same 
still; with April is found a decrease of more than $ inch, a decrease that increases with 
each month until September. Thus :— 


April, July, August, 
May, June. September. 


DA OTERO SL 5 oe del Se Re 48.55 68.101 
PAO A Meera as 3s RAS « §) 300+ 90% DRL> ene ean aa eg OL LOD 48.625 
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The significance of this unpleasant change must be evident to all. The average tempera- 
ture of the two months of germination is lower now than it was forty years ago. Thus:— 


March. April. May. 
a ee NGU ANT Goss cas 6+! s.0):e ln a Mrmr 42.62 51.22 
er Pee Oe) ES PE SS. 5 30.24 40.06 50.68 
NRO cIeUYSAEEES Ae ova <Pai 244 a )s leisle's ol Shep nee 29.02 40,80 52.86 
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This undoubted fact causes what is termed a late spring, the period for growth and 
development of the plant being shorter than formerly. The temperature of May, the 
first month of real growth, is now warmer than formerly, by an average of nearly two 
degrees. The growth is thus apparently forced unnaturally to make up for loss in April, 
but the attempt is rendered futile by an undue dryness, the rainfall in May having 
een :— 
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‘“‘The dryness increasing, the growing plant has neither the means nor the time for its 
perfect development, while the dryness of the last months of summer has become so 
extreme as to cause entire uncertainty as to the existence of good pastures. The young 
clover is frequently “burnt up,” and general failure results. 

“Mr. Bryce discussed at considerable length the causes of the wholesale destruction of 
our forests ; the action of our Indian and Australian Governments regarding forests ; the 
extent and condition of forests in Britain, Germany, France, Austria, Hungary, and the 
means adopted for preservation there. 

“The remedies he suggested were reconstruction of at least part of what had been 
destroyed, and replanting in an intelligent manner. Another remedy was irrigation. He 
argued to show that cultured woodland is the most profitable form in which land can be 
held, and quoted the produce of an acre in seventy years to have been £469. 15s. 6d. 
Such facts he adduced to combat the idea of non-practibility of any organized system of 
tree-planting as a source of profit. The remainder of the paper was devoted to sugges- 
tions for legislation on the subject.” 


Tue Lessons oF HIsToRY AND SOME CONTEMPORARY EVIDENCE. 


We have now studied the scientific aspect, let us have a word on the results histori- 
cally and geographically noticed, where forests were destroyed. 

The progress made by Germany in tree-planting is but part of her general progress. 
The credit is given to the great Frederick ; it was part of the National policy of his day, 
which raised Prussia from a small power to a great one, and to the energetic continuance 
of that policy, Germany owes Sadowa and Sedan. By this forethought vast armies have 
been maintained where once the sandy deserts would not nourish a flock of goats, 
and successive regiments of hardy soldiers have poured forth from the fertile soil where, 
two hundred years ago, the ruggid debris of winter torrents, the thorn and the thistle, 
overspread a thirsty and an impoverished land. | 

In France, the aristocrats, not unwise in all, had preserved the forests. But when 
Jacques Bonhomme, not wise in all, had overthrown their tyranny, he bethought him 
that no good policy could flow from so bitter a fountain, proceeded straightway to 
emulate with the axe the ravages of the guillotine, and succeeded in no long time in almost, 
staying crop growth in field or meadow adjacent to where he had heaviest laid his grove- 
destroying hand. Wiser councils now prevail; experience has borne its fruits, and the 
French forests, particularly those near the sea, bear witness how readily Providence 
assists a liberal, how sternly she repays a greedy and a grasping cultivator. There is a 
deep lesson in the old verse, “Thou shalt not reap the corners of thy field.” 

It may be said of a large part of Italy, of Spain, and of Turkey, that, owing to the 
injudicious clearing of the forests from their most elevated portions—the watersheds, in 
fact, which fed the nether springs, bubbling spontaneous up, the source and feeders of 
many a river through all the lower land—fully one-third of those countries are in a state 
of infertility and insalubrity as unnecessary as it is complete. The tourist of to-day, full 
of Cervantes and of Le Sage, passes through Spain in wonder whither have gone the 
umbrageous forests, the pleasant groves, the cool fountains which, however few their 
other comforts, never failed to the philosophic Gil or the chivalrous Don. In Turkey, 
too, he can well see why the crescent pales, when he observes vast pachaliks, once sending 
many thousand strong sons of Islam to the horse-tail standards, now desert and barren, 
despoiled of their forests, and necessarily, thereafter, stripped by the elements of the soil 
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those woods alone preserved. It is not the mere absence of men. Turkey has many 
subject territories, and many means of retaining recruits. It is that there has been an 
absence of thinkers—of leaders—of men who had minds to understand the sources of fer- 
tility and national strength, and energy to impress them on their countrymen, When 
we read of the great armaments sent out, in former days, by the Ottomans, by Spain, by 
Greece, we should remember that these great efforts—now represented by a rusty anchor, 
some broken armour on the hall pillars, or a few time-shattered towers, and perhaps three 
lines in a history—augured and indeed implied broad harvests, industriously worked 
mines, industries of many cities, vast store of cattle and of horses, and all that goes to 
fiil the cup of national strength. Now, long deserted shores, deserts where once the well- 
kept fences for a hundred leagues carefully divided the rich land among its proud pro- 
prietors; grass-grown mounds where rose the myriad sounds, where flourished the 
countless industries of great cities, meet the traveller’s eye. Why? ‘They destroyed the 
protecting forests; the land parched into sterility ; the strength of the possessors faded 
in a few generations away. 

Throughout the North American continent, where winter’s frost and summer’s heat, 
with fervid alternations elsewhere unknown, try the temper of the soil, there is every 
reason to believe that the process of destruction, once the forests are withdrawn, will be 
more rapid and more thorough than in other lands. This has already, in Wisconsin, Min- 
nesota, New York, Kentucky, and nearly all the settled states, been a source of deep un- 
easiness to reflective minds. The north-western waters, it is said, have now lost‘ half 
their draught-power, and the whole wide-draining tributaries of the great Mississippi are 
losing their steady depth, while in spring and fall, those terrible inundations we have 
lately seen carry off the waters—then as injurious as they might have been beneficial. 
An Ohio man, at the Cincinnati convention said, ‘‘ Let the hills be deprived of the rest of 
the protection which the forests afford, and half of the area of the State will be sterile in 
less than fifty years. The rain will wash the soil from the hill-tops first, then from the 
slopes ; the limestone, which is now covered with productive humus, loam and clay, will 
be laid bare; the naked rocks will reflect the rays of the sun and increase the summer 
heat, the north storms will blow unhindered over the country, and every change of the 
wind will cause an abrupt change in the temperature. The rainfall will be diminished 
and become irregular. Snow and rainwater will at once run down in the valleys and 
cause periodical freshets, which will ultimately carry away the best part of the soil, even 
from the valleys. Such will be the unavoidable results of further devastation of the 
timber.” Mr. Clay, of Kentucky, remarked at the same gathering: ‘I move in the 
sphere of experience with more certainty. I remember when the forests were hardly 
broken here that springs of water were very frequent and perennial. The rivulets and 
creeks and rivers had a perpetual flow ; these have now changed. The rivulets and creeks 
are now dried up in summer, and the fish so often caught by me in earlier years are now 
gone. Not one spring in a thousand remains.” I would beg my readers to note what 
‘follows particularly ; it is also my own experience here. Mr. Clay goes on :—“ Indian 
corn was generally planted in March, and the rains and exhalations of moisture from the 
surroundings made crops successful every year. Now, the destruction of the forest has 


lost to us that bed of leaves which was a perpetual reservoir of water for springs and for 
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evaporation ; aided by the treading of the hard surface, the rainfall, if the same as of old, 
rushes off at once, sweeping the soil into the Mississippi delta. The dry winds absorb 
not only the ancient humidity of the air, but drink up the subsoil evaporation. So that 
our winters are longer, more changeable, and unendurable. Corn can hardly be planted 
safely till late in April, and drought too often ruins our best efforts. Now, trees do in- 
fluence rainfall in a State like Kentucky, where the rain is not precipitated by mountain 
heights, but by the meeting of warm, moist, and cold winds. Here one neighbour has 
plenty of rain, another scarcely any. And even if the rainfall should be the same for the 
whole State, the owners of forests have reason to believe that these windbreaks are 
favourable to rain eddies and rain-bearing currents of air.” Prof. Sargent, of Harvard 
University, who has given perhaps as much study to this question as any one in America, 
remarked that, “‘ As moderators of the extremes of heat and cold, the benefits derived 
from extensive forests are undoubted, and that our climate is gradually changing through 
their destruction, is apparent to the most casual observer. Our springs are later, our 
summers are drier, and every year becoming more so; our autumns are carried forward 
into winter, while our winter climate is subject to far greater changes of temperature 
than formerly. The total average of snowfall is perhaps as late as ever, but it is certainly 
less regular, and covers the ground for a shorter period than formerly. Twenty years ago 
peaches were a profitable crop in Massachusetts ; now we must depend on New Jersey and 
Delaware, and our apples now come from beyond the limits of New England. The failure 
of these and other crops in the older States is generally ascribed to the exhaustion of the 
soil, but with greater reason it can be referred to the destruction of the forests which 
sheltered us from the cold winds of the north and west, and which, keeping the soil under 
their shade, cool in summer and warm in winter, acted at once as material barriers, and 


reservoirs of moisture.” 


STATEMENTS COLLATED FROM THE WoRKS OF DISTINGUISHED WRITERS ON THE 
SUBJECT. 


We have now gone over the influences which connect the presence of forests with 
the climate of a country, first considered in a general, and then in a local sense. I will 
now, by way of corroborative proof, quote a number of passages from those authors who 
have made this question their special study. In Europe, where, within the last ten or 
twelve years especially the subject is creating very great interest, from the evident 
decrease in moisture and corresponding fertility, much is being done to examine into the 
evil and remove its causes. One of the first to move in the matter was a distinguished 
European gentleman of both theoretical and practical experience. Herr Gustav Wex, 
Counsellor of State and Director-in-Chief of Works undertaken for the regulation and 
flow of the Danube. He says :— 

“Having in foregoing statements given indisputable evidence that in the five principal 
rivers of Central Europe,—the Danube, the Rhine, the Elbe, the Vistula and the Oder, 
the basins of which embrace an area of 26,860 (German) square miles,—the lowest and the 
mean annual water levels, and consequently also the quantities of water delivered by 


these rivers, during a lengthened period of many years, has been continually decreasing, 
we may from this draw the following conclusions :— 
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‘1. As the aforesaid rivers are fed mainly by the brooks and streams which flow 
into them, there must have been also in these a continued decrease in the quantity of 
water delivered by them for a great many years, from which we may further conclude 
that if observations had been made on the levels of the different feeders, similar to those 
which have been made on the five large rivers named, and these had been compared, they 
would have supplied results similar to those at which we have arrived concerning these. 

The correctness of this allegation receives confirmation from the fact that many 
manufactories, etc., which have been built during the last fifty years, on rivulets and 
streams, have experienced a marked diminution in the quantity of water coming through 
their water-leadings, and it has been found necessary to employ steam-engines to meet 
the deficiency of their water-power, which was originally sufficient for the work they had 
to do. 

“2. As it is possible that the causes which have produced the effect of the lowering 
of the water level, and diminution of the quantity of water delivered in these five 
river basins, operate equally in the basins of the other rivers and streams in Europe, and 
not only so but in the most populous and cultivated districts of the other three quarters 
of the globe—it may be assumed that in most of the streams and rivers on the surface of 
the earth, a similar lowering in the lowest and mean levels of the body of water delivered 
by them has taken place ; while the high floods in the same, reaching a higher point, and 
becoming of more frequency, discharge a greater quantity of water, and produce more 
extensive devastating inundations than previously was the case. 

‘* 3. If the causes which have operated in producing the decrease in the usual water 
flow of the streams and rivers, with the rapid overflowing of them in times of flood, in 
the course of the last 140 years, were to continue to operate also in the future, it is 
evident from what has taken place that in brooks, and streams, and rivers, the lowest 
and the mean level of these may be expected to be lowered still further in the future. 
And the question forces itself upon every one involuntarily to what degree may this 
diminution in the quantity of water thus delivered by the several streams and rivers be 
carried ? | f 

‘‘ A consideration of the three rivers—Weser, Elbe, and Oder—makes clearly mani- 
fest a reduction in the quantity of water delivered by them, and a silting up of the river- 
bed with sand. It has been calculated that if the Elbe continue to diminish in the future 
at the same rate at which it has been diminishing up to this time, it will soon be impossibe 
for heavily laden ships to pass by it. Nor is it otherwise with the Oder; in the very 
dry year 1858, there were only eleven days in which the navigation of the Oder in Silesia 
could be carried on with full force. The Weser delivers the smallest body of water of the 
three. One principal reason for this is the destruction of forests which has taken place 
on the heights which are found alongside of the river, and which the Government have 
latterly taken steps to prevent ; but still more than what has resulted from the destruc- 
tion of forests has been the consequence of the rectifications of the river-bed, which it has 
become a general practice to carry out. 

“ After weighing fully the collected observations on the water level, and consequences 
deduced from them in the foregoing treatise, I think no Hydrotechnik will venture to 
call in question the correctness of the allegations advanced by the distinguished hydro- . 
grapher Dr. Berghaus, in the year 1835, which allegations have been confirmed and 
established by myself, that in the brooks, streams, and rivers in Central Europe, within 
the period of observations, extending over about 140 years, high floods now appear and 
attain a greater height ; on the contrary, the lowest, and the mean levels of the rivers are 
falling, and consequently the delivery of the water by these streams and rivers is being 
continuously diminished to a very great degree.” 


There follows an expression of the views of the author on the great practical importance 
of the fact brought to light. In the second chapter he describes the reduction observed 
in the flow of springs and in the quantity of water yielded by them, and after citing 
numerous facts, illustrative of these points, he thus concludes :— 
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‘‘In regard to the diminishing of subterranean waters, we can adduce the following 
evidence :— 

‘As we have in the preceding chapter shown, from observations on the water level 
continued through long series of years, that there has been seen in later decades a lower- 
ing of the level of the lowest and of the mean annual flows, while the high floods conse- 
quent on storms of rain, have become of more frequent oecurrence—from which it comes 
to pass that a greater quantity of water is thus carried away at such times than formerly 
—it follows as a consequence that if the quantity of the rainfall remains the same, the 
proportion of this flowing away on the surface ofthe earth in such circumstances has 
increased, On the other hand the proportion sinking below the surface must be less ; 
and from this it comes to pass that the quantity of the subterranean water supply, the 
drainage and superficial waters, and with them the springs which are fed by them must 
have been reduced ; and the correctness of this conclusion can be established by the fol- 
lowing facts :— 

‘From these long continued observations on river levels we have further proved 
that on brooks, streams, and rivers, in these later times, the lowest and mean levels, and 
also the quantity of water delivered, have been being continuously reduced, and that to a 
marked degree ; and that in the very months during which the water courses have been 
fed almost exclusively from subterranean flows of water and from springs the diminution 
of the water delivered has been greatest. Whence it may with all justice be concluded 
that in these later times the water supplies in subterranean reservoirs and the water 
bearing strata have decreased, and also that drainage waters and the springs in a river 
basin in their collective contributions now furnish smaller water supplies to the feeding 
of the river course than was the case at an earlier period.” 


Herr Wex goes on to say :—‘ I consider that I have satisfactorily proved, by the 
foregoing observations, deductions, and examples, that in recent times the supply of 
water in subterranean reservoirs, and in the water-bearing strata of the earth, is being 
diminished ; further, that many of the drains and springs of to-day have become some 
quite dry, and others yield a comparatively small supply of water; and finally, that 
through these changes the lowest and the mean water-levels in brooks, streams, and rivers 
are being continuously lowered, and the quantities of water delivered by them continu- 
ously diminished. 

‘“‘If this continuous diminution, which has been going on for the last 140 years, is 
to go on continuously still, then will these results and changes on the surface of the earth 
entail on coming generations evils, and evils of incalculable extent and magnitude. 
‘Through the lowering of the level, and reduction of the rivers and of the subterranean 
drainage, and also through the alternation of very wet and very dry years,—such as is 
shown by the diagram referred to, to be prevailing,—will the fertility and productiveness 
of the land be reduced in no inconsiderable degree, and not a few lands now covered with 
luxuriant vegetation will become veritable deserts, cheerless and desolate. 

“‘ After the drying up of many brooks and streams, and after the conversion of 
streams and rivers into torrents, in consequence of these changes, men would have to go 
for their water supplies for drinking and for domestic use, and for other purposes, either to 
the deeper-lying water-bearing strata of the earth, or toa greater distance from their 
dwelling ; whereby the cost of the water consumed would be increased, while many 
industrial establishments and manufactories would be deprived altogether of the supply 
ot water indispensably necessary to their operations, and would have either to adopt 
expensive means of providing a substitute for what has been lost, or remove to some 
remote district where brooks and rivers have not as yet been deprived of their water 
supplies. 

‘“‘ Finally, by the continuous diminution of water in streams and rivers, the former 
would become quite dry through the greater part of the year, and the latter would become 
unnavigable. 

‘“‘ As, through the consideration of what has been advanced, it may thus be seen 
that, through the continuous diminution and lowering of the flowing water on the surface 
of the earth, there is imperilled—and that to a great extent—not only the prosperity and 
the health, but also the existence of future generations, it is desirable that numerous 
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students of physical science should be incited to further research into the cause of these 
intimately connected phenomena, and then to devise measures to avert the impending 
calamity, in so far as it may be within the scope of man’s power to do so.” 


The author adds :—‘I have given myself also to an attempt to a solution of this 
difficult problem, and I give the results of my researches in this study in the two follow- 
ing chapters, in the hope that distinguished collaboratewrs in the same calling, and men 
of scientific attainments may prosecute further the researches I have been privileged to 
commence, and that the results of their study may bring great good to the generations 
yet unborn. : 

The chapter which follows is occupied with a discussion of the cause or occasion of a 
diminution having taken place in the quantity of water flowing in streams and rivers, 


which he thus concludes :— 


‘‘ When we fully realise what is implied in the opinions expressed by men of science, 
and practical men expert in such matters, in various countries, and in very different parts 
of the world, after long experience, observation and research, we find that forests effect 
to a very great extent the quantities of water coming from springs and flowing in rivers ; 
that they affect the climate ; and that they have a good effect upon the fertility of the 
lands in which they exist ; and that thus :— 

““ 1, The deposit of rain from the atmosphere is greatly increased by the amount of 
woods in a district, inasmuch as mists and clouds passing along the surface, striking 
upon the forests, have the moisture of which they are formed condensed and precipitated 
as rain. Further the temperature within the woods is cooler by day, and, on the con- 
trary, warmer by night than it is in the open fields and meadows ; and by reason of this, 
there is a continual circulation of air in the vicinity of forests whereby mists and clouds 
are precipitated and led to discharge themselves of their contents. This happens not 
through the forests in and for themselves, nor as a consequence of the forests of them- 
selves, but through the difference between the forests and the open fields ; and on this 
depends the abundance of the rain. It is also very manifest that the forests exercise an 
attractive influence upon the clouds, by their attracting from them electricity with which 
they are charged, and with this the water of which they are composed, increasing 
thereby the rainfall. It is also an ascertained fact that a great part of the water precipi- 
tated as rain remains on the leaves of the trees, one part of which falls to the ground, 
but another portion of which evaporates into the atmosphere, and is again precipitated as 
fog, mist, dew, or rain,—whence it comes to pass that rain water is kept longer within 
forest lands, and may be precipitated oftener than once, whereby the rainfall is 
increased. 

“2. Through the abundance of forests will thecopiousness of the subterranean drainage 
flow, and springs be increased, while the rainwater retained by the foliage of the forest 
trees, falling slowly to the earth, is kept by the spongy character of the ground in woods, 
from flowing quickly away, and is in part absorbed, or is left to permeate the mineral 
strata, which is considerably facilitated by the numerous spreading roots of the trees 
penetrating cracks, fisures, and canals in the superficial ground, by which means the 
rainwater reaches a greater depth, and this in a much greater quantity in forest ground 
than in the open field. Further, by numerous experiments, it has been established that 
the evaporation of the humidity in the open country is at least from four or five times as. 
great as itis in woodlands ; from all which it appears that the moisture absorbed in forests 
is not so readily evaporated, but it is retained and directed to the feeding of drainages, 
springs, and brooklets. 

‘3. If forests be uprooted, more especially in mountainous regions, or even in 
somewhat hilly country, the raindrops, falling upon the exposed ground with some force, 
tear it up, and then, flowing down the declivity with considerable rapidity carry with 
them earth and stones towards the brooks, and streams, and rivers, by which these water 
courses are suddenly filled up, and experience much higher and more devasting overflow- 
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ings and inundations, than was the case while the woods stood, as is explicitly testified 
by the aforementioned tabulated observations of river levels. 

“4, Through the extensive clearing away of forests the heat of the summer months 
and the desiccation of the ground becoines increased, then, as a consequence of this, the 
duration of droughts is prolonged, and from this there follows naturally a diminished 
productiveness of the land. 

‘“These most disastrous effects of the clearing away of forest show themselves in a 
very murked degree in these countries, once blessed with a luxurant vegetation, Palestine, 
Persia, Greece, Sicily, Spain, and the Canary Islands.” 


Mr. Marsh in his treatise on ‘The Earth as Modified by Human Action,” in writ- 
ing of the influence of forests on the flow of springs, says :—‘‘ It is an almost universal 
and, I believe, well-founded opinion, that the protection afforded by the forest against 
the escape of moisture from its soil by superficial flow and evaporation insures the per- 
manence and regularity of natural springs, not only within the limits of the woods, but 
at some distance beyond its borders, and thus contributes to the supply of an element 
essential to both animal and vegetable life. As the forests are destroyed, the springs 
which flowed from the woods, and, consequently, the greater water-courses fed by them, 
diminish both in number and volume. This fact is so familiar in the American States 
and the British Provinces, that there are few old residents of the interior of those dis- 
tricts who are not able to testify to its truth asa matter of personal observation. My 
own recollection suggests to me many instances of this sort, and 1 remember one case 
where a small mountain spring, which disappeared soon after the clearing of the ground 
where it rose, was recovered about twenty years ago, by simply allowing the bushes and 
young trees to grow up ona rocky knoll, not more than half an acre in extent, immedi- 
ately above the spring. The ground was hardly shaded before the water reappeared, and 
it has ever since continued to flow withoutinterruption. The hills in the Atlantic States 
formerly abounded in springs and brooks, but in many parts of these States which were 
cleared a generation or two ago, the hill-pastures now suffer severely from drought, and 
in dry seasons furnish to cattle neither grass nor water.” 


EFFECTS OF FORESTS AND OF THE DESTRUCTION OF THESE ON RIVERS, AND STREAMS, 
AND SPRINGS, BY JOHN CROUMBIE Brown, LL.D. 


“Tt is asomewhat prevalent opinion that as rain proceeds from the clouds, rivers 
have their primary source in springs; and along with this opinion it is held by many, 
that the primary function of rivers is to carry moisture to lands which otherwise would 
be barren, and there to diffuse fertility. But, in point of fact, no water springs from the 
ground which has not previously been deposited from the atmosphere ; and the primary 
function of streams, brooklets, and rivers, is simply to carry off surplus moisture in excess 
of what the soil can retain. . 

‘As rain is produced by the gravitation to the earth of surplus moisture in the 
atmosphere in excess of what the air can contain suspended in a state of invisible vapour 
at the temperature to which it has been reduced, rivers are produced by the gravitation 
to a lower level of the surplus water so precipitated in excess of what is absorbed by the 
earth or evaporated again into the atmosphere. 

“The popular phraseology in regard to many thingsis far from being in exact accord- 
ance with scientific conceptions. We speak of catching cold, of the rising sun, and of the 
new moon, And so we speak of the little spring of water at the greatest distance on the 
highest elevation from the mouth of a river as.its source; but no one supposes that the 
whole of the waters of the river come from this. It may be that there is not an inch of 
its course, or of the courses of its numerous tributaries and affluents, which does not pass 
many of its sources, channels of capillary dimensions, through which, from time to time, 
such excess of rainfall has drained off, or may drain off, into its bed, by which the 
accumulated drainings are drained off into the sea, if they be not absorbed or evaporated 
by the way. 
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‘Tt is under this aspect of springs, and streamlets, and rivers, we should look at 
them while considering the local effect upon them of forests, or of the destruction of 
these.” 


Mr. Marsh says :—‘“‘ With the extirpation of the forest, all is changed. At one 
season the earth parts with its warmth by radiation toan open sky ; receives, at another, 
an immoderate heat from the unobstructed rays of the sun. Hence the climate becomes 
excessive, and the soil is alternately parched by the fervours of summer, and seared by 
the rigours of winter. Bleak winds sweep unresisted over its surface, drift away the 
snow that sheltered it from the frost, and dry up its scanty moisture. The precipitation 
becomes as irregular as the temperature ; the melting snows and varied rains, no longer 
absorbed by a loose and bibular vegetable mould, rush over the frozen surface, and pour: 
down the valleys seawards, instead of filling a retentive bed of absorbent earth, and stor- 
ing up a supply of moisture to feed perennial springs. ‘The soil is bared of its covering 
of leaves, broken and loosened by the plough, deprived of the fibrous rootlets which held 
it together, dried and pulverized by sun and wind, and at last exhausted by new combina- 
tions. The face of the earth is no longer a sponge, but a dry heap; and the floods 
which the waters of the sky poured over it hurry swiftly along its slopes, carrying in sus- 
pension vast quantities of earthy particles, which increase the abrading power and me- 
chanical force of the current, and augmented by the sand and gravel of falling banks, fill 
the beds of the streams, divert them into new channels, and obstruct their outlets. The 
rivulets, wanting their former regularity of supply, and deprived of the protecting shade: 
of the woods, are heated, evaporated, and thus reduced in their former currents, but 
swollen to raging torrents in autumn and spring. 

‘“‘ From these causes there is a constant degradation of uplands, and a consequent. 
elevation of the beds of water-courses, and of lakes, by the deposition of the mineral and 
vegetable matter carried down by the waters. The channels of great rivers become un- 
navigable, their estuaries are choked up, and harbours which once sheltered large navies: 
are shoaled by dangerous sand-bars.. 

** The earth, stript of its vegetable glebe, grows less and less productive, and, con- 
sequently, less able to protect itself by weaving a new net-work of roots to bind its par- 
ticles together, a new carpeting of turf to shield it from wind, and sun, and scouring rain. 
Gradually, it becomes altogether barren. The washing of the soil from the mountains 
leaves bare ridges of sterile rock, and the rich, organic mould which covered them, now 
swept down into the low dank grounds, promotes a luxuriance of aquatic vegetation that 
breeds fever and more insidious forms of mortal disease by its decay, and thus the earth 


is rendered no longer fit for the habitation of man.” 


Mr. Marsh also states in regard to a forest :—‘“ By its interposition, as a curtain 
between the sky and the ground, it both checks the evaporation from the earth, and me- 
chanically intercepts a certain portion of the dew and lighter showers, which would other- 
wise moisten the surface of the soil, and restores it to the atmosphere by exhalation. 
While in heavier rains the large drops which fall upon the leaves and branches are broken 
into smaller ones, and, consequently, strike the ground with less mechanical force, or 
are, perhaps, even dispersed into vapour without reaching it. 

“The vegetable mould, resulting from the decomposition of leaves and of wood, 
seems as a perpetual mulch to forest soil by carpeting the ground with a spongy covering: 
which obstructs the evaporation from the mineral earth below, drinks up the rains and 
melting snows that would otherwise flow rapidly over the surface, and perhaps be con- 
veyed to the distant sea, and then slowly give out by evaporation, infiltration, and perco- 


| lation, the moisture thus imbibed. The roots, too, penetrate far below the superficial 


soil, conduct water along their surface to the lower depths to which they reach, and then 
by partially draining the superior strata, remove a certain quantity of moisture out of 
the reach of evaporation. 

““The meteorological effects produced thus by forests resolve themselves into the 
prolongation and consequent increase of the evaporation of water falling in the forms of 


rain, snow and hail, effected in two distinct operations ; first, the absorption and renten-. 
/ 
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tion of a large portion of the rainfall, and second, the retardation of the flow of the re- 
mainder towards the great reservoir and source of all, in accordance with the observation 
of the Hebrew preacher, ‘ All the rivers run into the sea; yet the sea is not full; for 
unto the place from whence the rivers come thither they return again.’” 

There is another operation, noticed by Becquerel, to which sufficient importance has 
not, until very recently, been generally ascribed, namely, the mechanical action of roots 
as conductors of the superfluous humidity of the superficial earth to lower strata. ‘‘'The 
roots of trees,” says he, ‘often penetrate through subsoil almost impervious to water, 
and in such cases the moisture, which would otherwise remain above the subsoil, and 
convert the surface earth into a bog, follows the root downwards, and escapes into more 
porous strata, or is received by subterranean canals or reservoirs. When the forest is 
felled the roots perish and decay, the orifices opened by them are soon obstructed, and 
the water, after having saturated the vegetable earth, stagnates on the surface and trans- 
forms it into ponds and morasses. Thus, in La Brenne, a tract of 200,000 acres, resting 
on an impermeable subsoil of argillaceous earth, which ten centuries ago was covered 
with forests, interspersed with fertile and salubrious meadows, has been converted by the 
destruction of the woods into a vast expanse of pestilential pools and marshes. In Sologne 
the same cause has withdrawn from cultivation and human habitation not less than 
1,100,000 acres of ground, once well-wooded, well-drained and productive.” 


From the Report oF JoHN EpnigE Brown, Esq., CoNsERVATOR OF FORESTS, TO THE 
PARLIAMENT OF SoutH AUSTRALIA :-— 


That large bodies of trees have a direct influence on the atmospheric changes of a 
district or country is, I think, in these days of so much statistical and other reliable in 
formation, now a recognized fact. If we look back and examine ancient, medieval, and 
modern history, we there find many very noted examples of decrease of rains, dried up 
rivers, extended deserts and depleted populations, simply from the clearing of extensive 
forests ; while again, on the other hand, it has been observed that where large tracts of 
country have been laid under a crop of trees, and which previous to this having been 
done were designated dry and comparatively unproductive parts, small streams of water 
have been found where none formerly existed, and the general nature of the districts 
has been improved to such an extent that they have become highly favourable for agri- 
cultural purposes, and hence more able to sustain an increased population.” 

1. “ Trees give Shelter:—In the agricultural parts of this colony, especially in the 
northern areas, where extensive tracts of most excellent country are open to every blast 
of wind that blows, it is self-evident that the planting of belts of trees in different direc- 
tions through them would have a most beneficial influence on the crops which are pro- 
duced upon the ground. The direct results of such belts would be that the hot winds, 
which at present are the very scourge of the country so far as their effects upon vegeta- 
tion are concerned, would, if they were not in time subdued altogether, be at all events 
considerably softened by coming in contact with the cooler atmosphere arising from the 
damper surface of the ground shaded by trees, and therefore pass harmlessly over the 
country ; and thus the crops would not only be more certain, but would grow more luxu- 
riantly, and consequently the yield would be proportionately larger. Again, another 
important result which would arise to the agricultural community from the planting of 
trees on the plains would be, that shelter would be given to stock, both from the hot 
winds of summer, and the storms and cold blasts of winter.” 

2. “ Forests Prevent Evaporation :—It is, perhaps, almost superfluous to remark that 
very great evaporations take place all over the colony at all seasons of the year, from the 
thoroughly exposed character of the country generally to the full power of the sun’s 
rays. In consequence of this, what rain falls upon the ground is, almost as soon as it 
reaches the ground, again taken up into the air by evaporation, without being retained 
in the soil for the use of the crops growing upon it. Even on those parts of the country 
which are under indigenous forests, from the scattered and generally sparse crop of trees 
constituting these, together with the peculiarly characteristic feature of the Australian 
trees, affording but little shade to the ground—owing to upright habit of the foliage— 
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evaporation goes on ina very rapid manner. It is chiefly to these causes alone that I 
attribute the fact of their being so few never-failing creeks and rivers in this colony. 
Now, were there judiciously laid out plantations all over the country, and the trees con- 
stituting these being at such distances apart, and of such kinds as would effectually shade 
the ground from the sun and prevent evaporation to a certain extent in these parts, or at 
least in a much slower manner than is done at present, the rain would have time and op- 
portunity to be absorbed into the ground, and by percolating to considerable depths, 
come out again at a lower level, and thus cause streams of water where none exist at 
present, and so on from place to place, keeping up a general degree of humidity to refresh 
and encourage the growth of vegetation. 

3. * Forests have a Tendency to Equalize Rainfall :—In this colony, the climate of 
which is considered very dry, nearly as much rain falls within the twelve months as 
there falls within the same period in some countries which are nearly humid ones. In 
moist climates we find that on nearly three-fourths of the days of the year, rain falls more 
or less. In this country, again, there are at least three-fourths of the twelve months 
which are entirely cloudless. And still the rainfall in both instances is not in like man- 
ner disproportionate so far as the total amounts for the year are concerned. These 
appear somewhat contradictory statements, but yet they are approximately correct for 
many cases which could be cited. The reason of the difference is not that the one country 
lies perhaps in the northern hemisphere, and the other in the southern, or that the one 
may be fifteen degrees nearer the equator than the other. No; the grand secret is that 
the country which has its rainfall spread over the whole year is thickly covered with 
trees, while in the case of our own colony there is a very small proportion of its area 
occupied by forests. In two or three hours in this country as much rain will fall as 
would occupy two days steady drizzling in Great Britain. 

4, “Forests Attract Rainclouds:—That this is the case is now a very well ascertained 
fact. I do not, however, hold myself to the opinion of some writers that the trees them- 
selves abstract the rain, but rather that the reswlts flowing from a large body of trees have 
this tendency. To put the matter in a scientific form we find (1) from the shade given 
by the trees the temperature of the earth is lowered ; (2) the atmosphere hovering im- 
mediately above the trees is in consequence lower than that in part of the country adjoin- 
ing which may be clear of vegetation ; consequently it follows (3) that if hot clouds flow 
over a plantation they will be cooled down and their moisture condensed upon coming in 
contact with the cold, humid atmosphere hanging about the trees, and as their power of 
holding water in a condition of vapour is sensibly diminished in a certain ratio according 
to the fall of temperature, the result is a deposit on the ground of either rain, mist or 
dew ; and again, (4) clouds containing vapour, which have blown over dry ground 
heated by the sun, where the air is in consequence highly rarefied and warmer than the 
clouds, these dissolve themselves and vanish ; but should these clouds come in contact 
with the cooler air above masses of trees, they become overcharged with RUSE and 
rain is the result. 

5. “ Forests Subdue Aridity :—We have seen that the planting of large bodies of trees 
has the indirect influence of attracting rainclouds to the sites occupied by them, and that 
_ the atmosphere generally about woodlands is in a continual state of moisture by trans- 
piration from the pores of the leaves, and by a certain amount of evaporation from the 
ground by the heat of the sun. From this, then, it will at once be seen that by planting 
arid tracts of land with properly proportioned belts of timber here and there through 
them, the result is (1) lower temperature ; (2) arrest of hot winds ; (3) shelter ; (4) more 
frequent rains; and (5) a more humid climate generally, thus making such tracts of 
country suitable for agricultural purposes. 

6. “ Forests make Climate more Humid :—This is a result and contiguous part of the 
whole system of the different influences ¢* trees upon climate which have already been 
explained. Water is sucked up from ti 20\i by the roots of the trees, and is exhuded 
again in the form of vapour from the stoi:%i on the back of the leaves ; this rises into 
the air and forms itself into clouds, and, ir not deposited again on the ground as rain by 
some counter-balancing atmospheric influence, is wafted across the country, cooling the 
air and keeping up a supply of heavy dews which refresh and invigorate vegetable life. 
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While again, the humidity of the climate is maintained from the simple fact that the 
green, moist foliage of the trees constituting the forests has the well-known tendency of 
preventing the increase of the sun’s rays by radiation, and thus reducing the chances of 
evaporation. 

‘The Count de Gasparin has found that soils covered with low vegetation or with 
woods, and in which the soil is composed of humus, mingled with sand and lime or clay, 
absorb more water than those which contain no humus, and consequently retain it longer 
than the latter. These effects vary, according to the proportions of the various elements 
of which the soils are composed. The infiltrations are greater in wooded lands than in 
those covered with sod. The roots penetrate deeper, and thus facilitate the passage of 
waters, which would be only stopped by an impervious stratum. 

‘The branches of trees in leaf not only oppose the evaporation of the water in the 
soil, but the leaves themselves are constantly yielding a vapour from exhalation, and 
which tends to reduce the evaporation of waters, so far as the moisture exhaled goes to 
saturate the air, the infiltration at the same time going on into the soil. Herbaceous 
plants, not in masses, do not produce similar effects ; in fact, whoever has been in places 
partly wooded and partly sodded must have observed, after a rain and a rest of some 
. duration, that the sodded grounds were dry, while the wooded soil was always damp. 

“ We will now speak of the water absorbed by the roots, and that which is exhaled 
into the atmosphere. 

“The roots of trees, as shown by the experiments of Hales and ye absorb a 
large amount of water, charged with various elements constituting the sap. The surplus 
water is evaporated from! the leaves, which are constantly surrounded by a humid atmos- 
phere. The water thus,evaporated is drawn, not only from the upper strata, but likewise 
from the deeper layers of the soil into which the roots penetrate, and which supply little 

or no water to herbaceous vegetation. These lower strata are fed by subterranean sheets 
of water that often come from a distance. Furthermore, this water remaining in these 
lower strata, being thus given to the atmosphere, fall again as fog, dew or rain, and thus 
increase the quantity of water that the surface of the soil receives from some distance 
away. 

if The amount of water absorbed by the roots is so great that it is practically difficult 

to make much of it remain near the trees, several reasons for preventing it occurring. The 
soil in contact with the roots, and for a little distance away, is in a certain state of desic- 
cation ; little by little it loses its nutritive properties, the lime, etc., and when these 
elements are gone, the soil contains little but sand and clay, which then becomes perme- 
able. It is, therefore, well demonstrated— 


“(1.) That a difference exists between the evaporation from a naked soil and a soil 
covered with sod. 

‘(2.) That there is a like difference between a soil covered with sod and one that is 
wooded, with the further advantage of the latter in facilitating the infiltration of water. 

**(3.) That the amount of water absorbed by the roots does not produce drought in 
the soil, since it is returned after evaporation in the condition of. fog, dew or rain. The 
drought does not take place till the soil is exhausted.” 

The thermal influence of forests has been established by Humboldt as follows :— 
“They shelter the ground against the sun’s rays, they maintain it in a greater degree of 
humidity, and facilitate the decomposition of the leaves and litter, which they change into 
humus ; and they act as a cooling cause by producing active aqueous transpiration from 
the leaves and by multiplying in the expansion of their branches, the surfaces warmed by 
the solar heat, and the surfaces cooled by nocturnal radiation. In regard to the action 
last mentioned, positive experiments show that the layer of atmosphere in contact with a 
meadow or a field covered with herbage or vegetable leaves, becomes cooled by nocturnal 
radiation, other things being equal, several degrees below the temperature of the atmos- 
phere at some meters above, while nothing of this kind takes place over a naked soil, 
which becomes warm or cool according to the nature of its component parts. We will 
add, as we have demonstrated, that the leaves as well as the trunk and branches become 
warmed by solar heat, and retain into the night a portion of this acquired heat. This 
effect should counterbalance the cooling from nocturnal radiation. We have not thus far 
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taken account of the fact that the warming of the trees by the sun has a considerable 
effect upon the temperature of the atmosphere outside the woods as well as within them.” 


INFLUENCE OF WOODLANDS UPON Sprines, Rivers, AND STREAMS, AND IN CAUSING 
Drovucuts. 


Professor Hough says :—‘‘It is a matter of common remark that our streams 
diminish as the woodlands are cleared away, so as to materially injure the manufacturing 
interests depending upon hydraulic power, and to require new sources of supply for our 
State canals and for the use of cities and large towns. Many streams once navigable are 
now entirely worthless for this use. 

* The mode in which this influence operates will be readily understood when we con- 
sider the effect of forests upon the humidity and temperature of the air. 

‘‘ A deciduous tree during the season when in foliage is constantly drawing from the 
earth and giving off from its leaves a considerable amount of moisture, and in some cases 
this amount is very great. This change of state from a fluid to a gaseous condition is a 
cooling process, and the air near the surface, being screened from the sun and from the 
winds, becomes by this means so humid that a rank, succulent vegetation springs up and 
thrives, which in an open field would wither and perish in an hour. The air being thus 
charged with moisture and cooled, does not take up by evaporation the rains which fall, 
and the soil being more open readily allows the water from melting snows and from 
showers to sink into the earth, from whence a portion appears in springs and in the 
swamps, which give rise to rills and streams. 

“The air at all times holds more or less watery vapour in suspension, and its capa- 
city for doing so is increased as the temperature is raised, not by a steadily gaining rate, 
but more rapidly as the heat is increased. There can be no evaporation when the air is 
saturated with moisture, and no deposit of water in any form until the temperature is 
reduced to the point of saturation. It is not yet determined as to how far the cooling and 
moistening influence of a grove may extend. It must depend upon many circumstances, 
and especially upon the slope of the surface and the direction of the winds. The effect is 
often apparent to the eye from the freshness of the herbage in adjacent fields for many 
rods in width.” 

He also says :—‘* Woodlands are well adapted to hinder the waters from running off 
and to favour their passage into the soil, This they do with better effect when they are 
more densely covered. It is, moreover, certain that the leaves of trees pump up and 
absorb a large amount of water, and although the soil on which they grow is uncultivated, 
it is much more susceptible of absorption of rains than bare and uncultivated land. 

“ Forests contribute so effectually to the detention and preservation of the waters, 
that springs in some countries flowing through the year have entirely disappeared after 
the woods had been burned, nor did they reappear until after the verdure had been 
restored, their existence being closely dependent upon its presence.” 


I will give a quotation on a very important subject, the amount of moisture evapo- 
rated by leaves of trees :— 


“The leaves of plants impart by evaporation during the growing season a certain 
amount of watery vapour to the air. The amount of this evaporation differs, not only in 
the different kinds of plants, but it also depends in the same plants upon external 
conditions—the temperature of the air, the intensity of light, and on the amount of 
moisture in the air and in the soil. The greater the warmth of the air, the more intense 
the solar light, the drier the air, and the moister the soil, by so much more will planis 
give off moisture from their leaves, the transpiration under these conditions being more 
active. In this respect light affects plants to such a degree that even passing clouds will 
lessen the evaporation. The result of all the observations thus far has been to show that 
under like circumstances the transpiration is greatest in the direct light of the sun ; that 
is, less in common daylight, still less in the shade, and least in the night. MRisler found 
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by his investigations that in the lucerne the amount of water evaporated in the sun is 
four times greater than it is in the shade. The difference of evaporation in the two con- 
ditions is with this plant considerably greater than with corn. In some plants, as in the 
willow, it is, however, very slight. This is no doubt the reason why some plants will 
thrive better in the shade than others. Transpiration is also diminished by a fall of 
temperature and an increase in the humidity of the atmosphere. With the decrease of 
warmth and the lessened influence of light, the transpiration of plants becomes less in 
autumn, and finally stops entirely, causing the falling of the leaves. The evaporation 
of the leaves is very slight in a damp or foggy atmosphere, and when the leaves are wet 
by dew or rain. In the damp air of our hot-houses, and under glass vases, often placed 
over weakly plants, the amount of evaporation is very slight. It is correspondingly 
lessened in the shade of trees in the cool and damp air of dense forests and under arti- 
ficial coverings. 

“In order that the leaves of plants may remain fresh and plump, as much water 
must be taken up by the small fibres of the roots as is lost by transpiration. A constant 
circulation of water is going on from the roots through the trunk to the branches, and 
through these and the stems into the leaves. The plants remain in a normal condition 
whenever the supply of water by the roots and loss by evaporation correspond. Under 
some circumstances it will occur that the supply of water received through the root is 
greater than the loss through the leaves, or that the loss is greater than the supply. 
Instances of the former case are presented in the plant which during the night evaporates 
less water than it receives from the ground through the roots. The surpius is deposited 
on the leaves in small drops, which, upon examination, may be found early in the morning 
even in the hot-houses, which precludes the idea that they are gatherings of dew. Another 
instance is shown in our deciduous trees in autumn after the fall of the leaves, when, 
from a relatively warm soil the roots maintain their activity, and continue to receive 
moisture from the soil, which will remain in the body of the tree, as the organs of evap- 
oration are gone. This explains the reason why there is a greater amount of water In the 
body of the tree in autumn than there isin summer. It is oftener the case, however, that 
the amount of water lost is greater than that received, which occasions in herbage and 
young plants a withering of the leaves. Larger trees are not materially affected by this 
interruption, as the body of the tree acts as a reservoir of water, from which the trees are 
supplied for some time. The withering and drying up of plants is not always the result 
of an insufficient amount of moisture in the soil, but it may occur when, in consequence 
of a lack of activity in the roots the absorption of water from soil is not proportioned to 
the loss by transpiration.” 


Here is a word from California. The Nevada Enterprise says :—“ It will be but a 
very short time before we shall be able to observe the effect that stripping the fine forests 
from the sides and summit of the Sierras will have on the climate of this State and Cali- 
fornia. Ina very few years every accessible tree, even to such as are only of value as 
firewood, will be swept from the mountains. Even now this has been done in some 
places. It is to be hoped that a new growth of pines or timber trees of some kind may 
spring up on the ground that has been cleared, but we do not hear that any such growth 
has yet started. 

“ Already one great change has occurred that is evident to the most ordinary observer, 
which is the speedy melting away of the snow on the mountains. It now goes off at once, 
in a flood, with the first warm weather of spring, whereas formerly, lying shaded and 
protected by the pines and other evergreen trees, it melted slowly, and all summer sent 
down to the valleys on both the eastern and western slopes of the Sierras constant and 
copious streams of water. Instead of a good stage of water in our streams throughout 
summer, as in former times, there is a flood in the spring, and when this is passed by our 
rivers speedily run down, and being no longer fed from the mountains, evaporation leaves 
their beds almost dry when the hot weather of summer comes on. 

‘The mountains being stripped of their trees, there will be nothing to shade the 
rocks and earth, and both will absorb a sufficient amount of heat from the rays of the sun 
during the fall, and even until far into the winter, to melt any light snow that may occur. 


The result will be that our autumn weather will reach further into winter, until at last 
we shall have no winter worthy of the name. On the California side of the mountains 
the effect will be much the same. The hot weather of the valleys will extend over the 
foot-hills and gradually reach up into the mountains.” 


The desolation of mountain regions by the clearing of forests and by pasturage of 
flocks is also strikingly illustrated in the Pyrenees. This region in the last century was 
almost entirely out of account in the agricultural and commercial reports of France. The 
slopes were timbered with forests of great extent, which, from wants of markets and ways 
for transportation, remained unproductive and to some extent unknown. On the top, 
where forest vegetation ceased, sufficient herbage was found for the pasturage of flocks in 
summer. The plains were poorly cultivated and inundations were much less frequent and 
less destructive than now-a-days. As roads came to be opened the profit from sheep and 
cattle became greater, and the clearing of forests was begun to make room for pasturage, 
and to some extent for timber, until by degrees the slopes of the mountains were denuded, 
and the rains having nothing to hinder began to form eroding torrents, the south slopes 
suffering most because first cleared and directly exposed to the sun’s heat. The extremes 
of flood and drought became excessive, and extensive tracts have been ruined for present 
occupation from this source. 

The Island of St. Helena, the well-known scene of Napoleon’s banishment, furnishes 
a remarkable illustration of the connection that exists between forests and rainfall. When 
first discovered in 1502 it had heavy forests. The introduction of goats and other causes 
destroyed these woodlands until the island was almost denuded. The consequences were 
that in the records of the last century we find accounts of repeated and almost periodical 
visitations of very severe drought, occasioning various losses to cattle and crop efforts. 
Toward the end of the last century, however, the governor saw the need of strenuous efforts, 
gardeners were sent for, and trees from all parts of the world were planted, without 
regard to their character. The ‘Pinas Pinaster’” was sown very extensively, and several 
plantations of this still exist. The consequences of this were discovered a few years since 
as follows :—‘‘For many years past, since the general growth of our trees, we have been 
preserved from the scourge, and droughts such as were formerly recorded are now 
altogether unknown. We have no means, however, of otherwise comparing the rainfall 
of the two periods, as no tables or even estimates of the rainfall can be had for the 
earlier dates. Our fall of rain now is equal to that of England, and is spread almost 
evenly over the year. The showers fall more heavily in two or three months of the year. 
But this period, though called on this account the rainy season, is in no way to be com- 
pared to what is understood by an inter-tropical rainy season.” 

The Island of Ascension furnishes another remarkable instance. This island, some 
seven and a-half miles long and six wide, was entirely barren when first occupied in 1815, 
and so destitute of water that supplies were brought from England and the Cape of Good 
Hope. Means have since been taken to plant trees and introduce agriculture on the 
island, though not to any great extent, the effect has been most remarkable. The island 
grows forty kinds of trees, where but one tree grew in 1843, owing to want of water. The 
water supply is excellent, and the garrison and ships: visiting the island are supplied in 
abundance with vegetables of various kinds. 
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In Ceylon the planting of tea and coffee a few years since became an object of active 
and to some extent speculative enterprise, the soil and climate being alike adapted to 
both and with more profit to any other vegetable products previously grown. This led to 
the extensive cutting off of forests, to such extent that there was reason to fear that dis- 
tricts hastily cleared under these inducements might be so changed that there could not 
be a few years’ cultivation. Dr. J. D. Hooker, of the Royal Kew Gardens, to whom 
reports had been sent, in a letter dated May 27, 1873, to the Earl of Kimberley, calling 
special attention to the consequences likely to follow this improvidence, says :— 


‘‘1t is principally on climatic considerations that the cutting down of forests seems 
to require Government supervision. There is good reason to think that in tropical coun- 
tries the removal of wood operates effectively in reducing the rainfall. There can at any 
rate be no doubt that the presence of forests plays a most important part in storing the 
rainfall and yielding up gradually to the streams a continuous supply of water, a thing, I 
need hardly say, in a hot country, of primary importance. Moreover, the rain is retained 
by forests on the surface of the ground ; it gradually permeates to the subsoil, and so 
feeds the underground water- bearing strata upon which springs and wells must eventually 
depend. If the forest is indiscriminately removed the rain runs off as fast as it falls, and 
washes away the superficial and fertile soil with it. 

‘The mischief already done in Mauritius and various West India islands is so widely 
spread (being in some, indeed, irreparable), and the feeling of the colonists against any 
interference on the part of the Government is apt to be so “determined that I ‘venture to 
press upon your lordship my own opinion as to the urgency of active steps being taken in 
the case of an island so beautiful and at present so fertileas Ceylon. I have lately received 
an account of the deterioration of the climate of some of the leeward islands, which affords 
a melancholy confirmation of what I have urged above. 

“The contrast between neighbouring islands similarly situated is most striking. The 
sad change which has befallen the smaller ones is without any doubt to be ascribed to 
human agency alone. It is recorded of these that in former times they were clothed with 
dense forests, and their older inhabitants remembered when the rains were abundant and 
the hills and all uncultivated places were shaded by extensive groves. The removal of the 
trees was certainly the cause of the present evil. The opening of the soil to the vertical 
sun rapidly dries up the moisture and prevents the rain from sinking to the roots of the 
plants. The rainy seasons in these climates are not continuous, cloudy days, but succes- 
sions of sudden showers, with the sun shining hot in the intervals. Without shade upon 
the surface, the water is rapidly exhaled, and springs and streams diminish. 

‘‘ Tt is not, however, simply to the restriction of the removal of existing forests that I 
would venture to direct your lordship’s attention, but also to the object, no ‘less important, 
of making new plantations of forest trees useful for timber and in the arts. Such planta- 
tions would serve the double object of retaining the desired humidity and of yielding a 
revenue to the island.” 


The Khanate of Bucharia presents a striking example of the consequences brought 
upon a country by clearings. Within a period of thirty years this was one of the most 
fertile regions of Central Asia, a country which when well wooded and watered was a 
terrestrial paradise. But within the last twenty-five years a mania of clearing has seized 
upon the ‘inhabitants, and all the great forests have been cut away, while the little that 
remained was ravaged by fire during a civil war. The consequences were not long in 
following, and have transformed this country into a kind of arid desert. The water- 
courses are dried up and the irrigating canals empty. The moving sands of the desert 
being no longer restrained by barriers of forest are every day gaining upon the land, and 
will finish by transforming into a desert as desolate as the solitudes that separate it from 
Khiva. 


In the calculations concerning the influence of forests on the rainfall and vegetation 
of a country, the world has suffered from a lack of scientific observations, no country 
having for a number of years in succession employed meteorologists to make the requisite 
observations. In this matter of late years Bavaria has moved to great purpose, and has 
secured already a large amount of valuable data. From these I make the following 
quotations, which if carefully read will give my readers valuable facts lately ascertained 


by the Bavaran Government :— 


“ By direct observation, it being shown with certainty, that the evaporation in forests 
covered with litter is very much less than that of naked soil under like circumstances, 
there can be no longer a doubt that not only forests, but also the litter that covers the 
surface, contribute largely to the retention of moisture in the earth and to the feeding of 
springs. The total mean loss of moisture in litter-covered forest soil during the months 
from April to October inclusive, 1869, was sixty-two per cent., and in 1870, fifty-eight per 
cent., less than in soil free from litter. If we compare these percentages with the preced- 
ing, we find this most interesting result ; that the litter covering contributes as much to 
the retention of moisture in the soil as forests themselves. In very rainy seasons this 
influence is less than in dry years. From this it is seen how important it is to retain a 
protecting covering of moss or leaves on the soil especially upon mountain slopes, where, 
without litter, er even without woods, but very little water penetrates the soil, the water 
for the most part running off into the valleys. 

“A knowledge of the amount of precipitation (rain, snow, fog, and dew) during the 
year has a practical as well as a scientific interest, because not only is the height of mean 
water in our rivers governed by the amount of rain and snow, but also the yield of our 
‘crops is largely dependent upon the amount of moisture in the earth. Each plant during 
its life, uses a considerable amount of water as compared with its weight, and this is 
derived mainly from the soil. In great drought the plant either dies, or is developed but 
poorly, forming few roots and few leaves and seeds. In fertilized soils it may thrive 
better, but without sufficient moisture its vital powers decline. According to the 
careful investigations of Hellriegel it appears, that in sandy soils and in dry regions, the 
size of our crops depends more upon the amount and distribution of rain than any other 
factor. Although generally a greater warmth of the air acts favourably upon the de- 
velopment of plants, it certainly does no service unless the soil receives a corresponding 
amount of rain. 

‘The action of the water begins with germination and continues till the formation of 
the fruit. In theearly summer months the grass will wither in the meadows, the herbs 
and young plants will dry up, the leaves and blossoms of trees will droop, and the half- 
ripe fruit fall. But how suddenly plants will revive when a long-delayed rain falls on 
‘the arid earth! The forester knows from experience the injuries caused by drought. He 
knows that forest vegetation demands a certain minimum of yearly precipitation, which 
must be relatively greater in warmer and drier climates and soils. He also knows that 
the growth of wood is greater in moist and moderately warm years than in hot and dry 
seasons ; in fact, the growth of forest trees and their propagation is governed in a very 
large degree by the distribution of moisture. 

“The great claims which trees make upon the moisture in the soil are explained by 
“the circumstance that they contain a large amount of water, which forms the principal 
part of their sap, and a part of the wood fibre, cells and other organic parts. Starch, 
-chlorophyl, etc., are saturated with water. It is by its agency that the functions of 
nutrition and growth are carried on. This want is greatly increased by the enormous 
evaporation constantly going on through the leaves, etc., during the growing season 
especially in the day-time, which passes off into the air as an invisible vapour, and must 
be replenished from the soil through the agency of the roots, or they wilt and die. The 
tree is, in one sense, a stream of water, which, during the growing season is moving from 
the fibres of the roots, through the outer body of wood into the limbs and branches and 
into the leaves. The forests thus withdraw a great amount of water from the soil and 
-give it off as vapour. In winter the process is partially suspended, but still there is a 
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certain degree of activity in the roots. They lay up a supply of aliment in the wood, 
which serves to keep them alive at a time when grass and herbs would die, and from the 
depth to which the roots penetrate, they are able to draw water from deeper strata which 
never become dry, and may thus be able to endure the driest seasons. The amount of 
water which plants and trees need to sustain life, depends mainly upon the growth and. 
evaporation. The latter differs in the same plant according to age, size, and location, as 
well as conditions of soil, amount of light, and motion of the air. We have as yet no. 
reliable results as to the amount of water which different forest plants and trees under 
various circumstances lose by evaporation. This is a subject which deserves our attention 
in the highest degree, and furnishes a rich subject for forest experimental stations. While. 
Unger found that water would evaporate three times the amount of a plant of the same 
surface, Schleiden concludes that a forest evaporates at least three times as much water: 
as a water-surface of like area. According to Hartig, a forest evaporates less than free 
water or wet earth. In hot summer days some plants will evaporate their own weight. 
In fact, forests afford, and some species of trees, more than others, a kind of vertical 
drainage of water from the soil. 

‘¢ With respect to the relative amount of water falling in the fields and forests,. it was. 
found uniformly greater at the surface of the earth in the former than the latter, for the 
manifest reason that a part was intercepted by and evaporated from the foliage of the 
trees. The percentage in the woods as compared with the fields, varied in different years, 
by seasons, from forty to ninety, being on the general average of all stations, and, for the 
whole period least in spring and most in winter. These results will be found to agree 
with those obtained at other stations, and the rule would doubtless apply to all countries. 
and to every period of time. 

“The foregoing statements show how closely related in a country, are its wealth in 
forests and water (as shown by the great influence-of the former), and the litter that 
covers the surface, to the evaporation and moisture. It therefore need not surprise us 
that springs and brooks dry up or flow only periodically, and that the mean height of 
water in rivers and large streams lessens when large surfaces are cleared up, or that 
springs flow more abundantly and regularly when, by replanting, the extent of forests. 
is increased. The influence of forests, and of litter-covering on the moisture of the soil, 
founded upon these observations, may be expressed not only in percentages, but we: 
may be allowed to draw conclusions from small to great, as they afford the means for 
estimating the loss of water in the soil, caused by large clearings and the taking off. of 
litter from any given surface.” 


As I am endeavouring to present in this compilation as good an idea as is available. 
of what has been done in this matter of late years, in different countries, (for the: 
world in general appears to be becoming aware of the loss of its timber), I will now 
give an opinion relative to the Indian forests from a source which should command. 
attention. It is from a valuable work entitled ‘‘ India in. 1880,” by Sir Richard Temple, 
Bart., G.C.S.L, C.LE., D.C.L., late Governor of Bombay, Lieutenant-Governor of 
Bengal, and Finance Minister of India (a work with which, by the way, I was furnished: 
by the kindness of Mr. Goldwin Smith) :— 


Of his qualifications for writing such a work, the author says :—“ If, in undertaking: 
to give such a description from my own knowledge, I shall seem presumptuous, I may 
state that the demands of public duty have compelled me to visit every part of the Indian 
Empire, from Thibet to Ceylon, from the Khyber Pass to the frontier of Ava, from the 
valley of Asam to the city of Candahar. It has been my fate to serve in the three Presi- 
dencies of Bengal, Madras, and Bombay, and in every province of the empire with one~ 
exception, to be brought in contact with the Native States and the North-West frontier, 
and to be employed in some capacity or other under all the departments of the State. 
These circumstances are mentioned in order to show how the materials have been acquired. 
upon which this volume is founded. I have, with trifling exceptions, not only beheld, but: 
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made sketches of every scene which is described in these pages. I have been from first 
to last concerned in, or otherwise personally cognizant of almost all the affairs which are 
here discussed.” Concerning the forests of India, Sir Richard says :— 


‘‘The forests of India were vast according to tradition, and have been considerable 
even during periods of authentic history. During some few centuries they have been 
shrinking in size and importance, until they are at present inconsiderable for so great an 
empire as India, which possesses so many ranges of mountains and hills. If the hill- sides 
generally had slopes which could be cultivated, then the forests as they were gradually 
cut down and up-rooted, would give place to crop-bearing fields. But the hills are steep, 
the soil, lying upon rocky strata, is thin, and is speedily washed away by the rains des- 
cending violently at certain seasons. The forest is destined by nature to bind the soil 
with roots, and so to support the lesser vegetation on the ground. Consequently, when 
the hill-side is denuded of trees, the shrubs, plants, and herbage fail to sustain them- 
selves, and barrenness ensues. The unrestrained clearance of the forests has affected the 
climate unfavourably, and lessened the supply of moisture in a country already subject to 
aridity. It has caused wood, a necessary article, to become dear and scarce, and com- 
pelled the people to use for fuel substances which ought to be used for manure. It has 
reduced to a low ebb some valuable portions of the national wealth, and cut off beyond 
recovery some branches of the imperial resources. For many generations the forests have 
been felled whenever firewood had to be gathered for the consumption of the villagers, or 
new lands reclaimed from the hilly slopes, or towns built with styles of architecture in 
which wood is largely used, more particularly when cantonments for troops had to be 
formed, or civil edificies constructed. The felling used to be carried on indiscriminately, 
without any thought of leaving some parts of the forests, or even a few trees here and 
there, for reproduction in the future. This destructive process was continued under 
British rule, and became even aggravated under various circumstances. Timber was 
needed for the building of barracks, and the officers of the public works’ department used 
to make contracts Hey capitalists for its supply. These officers were unwilling to inter- 
fere with the operations of the contractors who, having no abiding interest in the forests, 
cleared them to the last logs, without regard for the consequences of such denudation. 
The forests had been so little explored that the local authorities seldom became aware of 
the mischief that was being done. When railways began to be constructed, sleepers were 
not, as they now often are, obtained from Northern Europe, but were procured from local 
forests, through the agency of contractors, who denuded the forests according to the 
custom which had unfortunately been established in such cases. The Government theo- 
retically deplored the evil so far as they knew its existence ; but its real proportions 
remained long unknown by reason of the ignorance which prevailed in respect to the 
sites, value and stock of the forests. 

‘Within the present generation, scientific attention has been awakened, the Govern- 
ment has bestirred itself, and an effective management of forests has been inaugurated. 
Mischief, practically immense, has been done already, of which some parts are irreparable, 
or can be repaired only after the Japse of a long time, while others may be remedied within 
one or two generations. Of the primeval forests there remains several, still intact, enough 
to constitute a national resource. 

‘In the lower ranges of the Himalayan mountains, in central India, in the valleys: 
of the Vindhya and Aravali ranges, in the northern and western portions of the Deccan, 
and in many districts of the Madras Presidency, the forests have been for the most part so 
long destroyed that their restoration is hardly to be anticipated. But in the higher ranges 
of the Himalayas, in the central tracts of the Punjab, in the Satpura range, in that hilly 
region where the Vindhya and Satpura ranges join, in the Eastern and Western Ghai 
ranges, they are either preserved, or else but partially destroyed, and may still prove very 
productive. In some parts of the Bengal Presidency, and in many parts of the Presidencies 
of Madras and Bombay, the remnant of them is still being invaded bit by bit. Many 
authorities apprehend that the western and southern provinces of India are, owing to the 
destruction of the forests, threatened with a danger which is feebly checked, and which, 
if not arrested, may seriously affect the best interests of the country. 

“The woods and forests of India from the Himalayas to Cape Comorin comprise, as 
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might be expected, trees of European kinds ; the cedar, the pine, the fir, the mountain 
cypress, the juniper, the yew, the oak, the ilex, the elm, the ash, the maple, the plane, 
the holly, the laurel, the birch, the walnut, the alder. The Asiatic sorts are the acacia, 
the terminalia, the ebony; the ficus order including the banyan and the india-rubber tree, 
the mango, the sandal-wood, the cane, the bamboo, the toon, the neem, the blackwood, 
the sal; and greatest of all, the teak. To these should be added the palms, including the 
feathery date-palm, the palmyra with its fan-like leaves, and the betel-nut palm. The 
lesser products of the forests, such as myro-balans, and other articles, are also consi- 
derable. 

‘Many believe that the rainfall is copious and seasonable or otherwise, according as 
the woods and forests, and the vegetation subsidiary to them, are preserved or destroyed, 
while others disbelieve this view, which at all events must admit of much qualification. 
But, after all due abatements have been made, the view is generally held to comprise 
some truth. The total rainfall of the whole country cannot possibly be affected by the 
existence of forests. The average quantity of vapour must come from the ocean and must 
be condensed somewhere ; if it be not changed into rain as it passes across the plains, it 
will pass on to the mountains and be transformed there. This, indeed, is a matter of 
common experience ; moisture-laden clouds float over the Deccan, leaving it arid, and 
move on to the Satpura range, and, being condensed there, fill the torrent-beds with rain- 
water which rushes into the rivers and returns ultimately to the plain in the shape of 
inundations. _ Similarly, clouds sweep over the thirsty plains of Hindostan, and being 
condensed in the Himalayas, return in the form of floods in the great rivers. The hope 
is that, if forest tracts were distributed over the plains, there would be cool surfaces to 
attract the clouds and to arrest them, as it were, on their way. There are many tracts 
where forests, if preserved, would grow up in a short time. Thus it is anticipated by 
many that the climate would be improved, and that the early and the later rains 
would descend more seasonably than at present. It is remembered that, throughout 
the world, those regions which possess rich vegetation receive abundant rains, while 
those which are denuded of vegetation are rainless. It is remarked, too, that those regions 
in India, which ordinarily receive rain, but have been parched by a long drought, are 
plagued afterwards with immoderate rain. 

* At all events the forests, and their subsidiary vegetation, husband and store by a 
natural process the exceeding moisture of the rainy season, for the benefit of the country 
during the dry season. The streams become better filled and more available for the use 
of the people ; the springs are less likely to run dry, the wells less liable to failure. This 
consideration becomes peculiarly important in those regions where the canals for irrigation 
are drawn from rivers having their source in mountains which depend on the annual rain- 
fall for moisture. Near the springs and. along the upper courses of these rivers the 
vegetation needs especially to be preserved for the sake of the canals. 

“The economic considerations relating to the forests are manifestly important, as 
wood is used largely in the construction of the houses and cottages in most parts of the 
country. In northern India, where trees are few, the earth, indurated by the sun, affords 
good material, and the earthern walls are durable, but elsewhere the earth does not 
always possess a like degree of consistency. For these reasons it is essential that the 
timber markets should be well supplied. Without interposition by the State, the wood 
and timber would become scarcer and dearer from time to time, as the forests became 
exhausted. As coal is not available, the people require wood for fuel; if they cannot 
obtain wood they will use cow-dung cakes for burning. The practice of consuming for 
fuel that which ought to be used for manure in a country too, where artificial manure is 
not available, extensively prevails, is most injurious, and tends to exhaustion of the soil. 
The only means of lessening this practice is by preserving the forests to provide a cheap 
and plentiful supply of wood for fuel. 

‘Thus the policy of preserving the forests rests on two grounds, first the improve- 
ment of the climate and the retention of moisture; secondly the husbanding of the national 
resources in timber and fuel for the use of the people. This policy is of much consequence 
to the well-being of the country and the nation.” ' 
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Mr. Marsh says that, concerning the influence of the forest, considered as inorganic 
matter on temperature :—‘“ The evaporation of fluids and the condensation and expansion 
of vapours and gases are attended with changes of temperature ; and the quantity of mois- 
ture which the air is capable of containing ; and of course, other things being equal, the 
evaporation rises and falls with the thermometer, The hygroscopical and the thermoscopi- 
cal conditions of the atmosphere are therefore inseparably connected as reciprocally de- 
pendent quantities, and neither can be fully discussed without taking notice of the other. 
The leaves of living trees exhale enormous quantities of gas and of aqueous vapour, and 
they largely absorb gases, and under certain conditions, probably also water. Hence they 
affect more or less powerfully the temperature as well as the humidity of the air. But 
the forest, regarded purely as inorganic matter, and without reference to its living pro- 
cesses of absorption and exhalation of gases and of water, has, as an absorbent, a radiator, 
and a conductor of heat, and as a mere covering of the ground, an influence on the tem- 
perature of the air and the earth, which may be considered by itself. 


“ Balance of Conflicting [nfluences of Forest on Atmospheric Heat and Humidity. 


“‘ We have shown that the forest, considered as dead matter, tends to diminish the 
moisture of the air, by preventing the sun’s rays from reaching the ground and evapora- 
ting the water that falls upon the surface, and also by spreading over the earth a spongy 
mantle which sucks up and retains the humidity it receives from the atmosphere ; while, 
at the same time, this covering acts in the contrary direction by accumulating in a reser- 
voir not wholly inaccessible to vaporizing influences, the water of precipitation which 
might otherwise suddenly sink deep into the bowels of the earth, or flow by superficial 
channels to other climatic regions. We now see that, as a living organism, it tends, on 
the one hand, to diminish the humidity of the air, by sometimes absorbing moisture from 
it, and, on the other, to increase that humidity by pouring out into the atmosphere, in a 
vaporous form, the water it draws up through its roots. This last operation, at the same 
time, lowers the temperature of the air in contact with or proximity to the wood, by the 
same law as in other cases of the conversion of water into vapour. 

‘“‘ As I have repeatedly said, we cannot measure the value of any one of these ele- 
ments of climatic disturbance, raising or lowering of temperature, increase or diminution 
of humidity ; nor can we say that in any one season, any one year, or any one fixed cycle, 
however long or short, they balance and compensate each other. They are sometimes, but 
certainly not always contemporaneous in their action, whether their tendency is in the 
same or in opposite directions, and, therefore, their influence is sometimes cumulative, 
sometimes conflicting, but, upon the whole, their general effect is to mitigate extremes of 
_ atmospheric heat and cold, moisture and drought. They serve as equalizers of tempera- 
ture and humidity, and it is highly probable that in analogy with most other works and 
workings of nature, they, at certain or uncertain periods restore the equilibrium, which, 
whether as lifeless masses or as living organisms they may have temporarily disturbed. 

‘“ When, therefore, man destroys these natural harmonizers of climatic discords, he 
sacrifices an important conservative power, though it is far from certain that he has 
thereby affected the mean, however much he may have exaggerated the extremes of at- 
mospheric temperature and humidity, or, in other words, may have increased the range 
and lengthened the scale of thermometric and hygrometric variations. 


“¢ Snecial Influence of Woods on Precipitation. 
p p 


‘“‘ With the question of the action of forests upon temperature and upon atmospheric 
humidity is intimately connected that of their influence upon precipitation, which they 
’ may affect by increasing or diminishing the warmth of the air and by absorbing or ex- 
haling uncombined gas and aqueous vapour. The forest being a natural arrangement, the 
presumption is that it exercises a conservative action, or at least a compensating one, and 
consequently that its destruction must tend to produce pluviometrical disturbances as well 
as thermometrical variations. And this is the opinion of perhaps the greatest number of 
observers. Indeed, it is almost impossible to suppose that, under certain conditions of 
time and place, the quantity and the periods of rain should not depend, more or less, upon 
the presence or absence of forests ; and without insisting that the removal of forests has 


58 


diminished the sum-total of snow and rain, we may well admit that it has lessened the 
quantity which annually falls within particular limits. Various theoretical considerations 
make this probable, the most obvious argument, perhaps, being that drawn from the gen- 
erally admitted fact, that the summer and even mean temperature of the forest is below 
that of the open country in the same latitude. If the air in a wood is cooler than that 
around it, it must reduce the temperature of the atmospheric stratum immediately above 
it, and, of course, whenever a saturated current sweeps over it, it must produce precipi- 
tation which would fall upon it, or at a greater or less distance from it. 

‘We must here take into the account a very important consideration. It is not 
universally or even generally true that the atmosphere returns its condensed humidity to 
the local source from which it receives it. The air is constantly in motion— 


howling tempests scour amain 
From sea to land, from land to sea ; 


and, therefore, it is always probable that the evaporation drawn up by the atmosphere 
from a given river, or sea, or forest, or meadow, will be discharged by precipitation, not 
at or near the point where it rose, but at a distance of miles, leagues, or even degrees. 
The currents of the upper air are invisible, and they leave behind them no landmark to 
record their track. We know not whence they come, or whither they go. We have a 
certain rapidly increasing acquaintance with the laws of general atmospheric motion, but 
of the origin and limits, the beginning and end of that motion, as it manifests itself at 
any particular time and place, we know nothing. We cannot say where or when the 
vapour, exhaled to-day from the lake on which we float, will be condensed and -fall ; 
whether it will waste itself on a barren desert, refresh upland pastures, descend in snow 
on Alpine heights, or contribute to swell a distant torrent, which shall lay waste square 
miles of fertile corn-land ; nor do we know whether the rain which feeds our brooklets is - 
due to the transpiration from a neighbouring forest or to the evaporation from a far-off 
sea. If, therefore, it were proved that the annual quantity of rain and dew is now as 
great on the plains of Castile, for example, as it was when they were covered with the 
native forest, it would by no means follow that those woods did not augment the amount, 
of precipitation elsewhere. 

‘The whole problem of the pluviometrical influence of the forest, general or local, 
is so exceedingly complex and difficult that it cannot with our present means of know- 
ledge be decided upon @ priort grounds. It must now be regarded as a question of fact 
which would probably admit of scientific explanation if it were once established what the 
actual fact is. Unfortunately the evidence is conflicting in tendency, and sometimes 
equivocal in interpretation, but I believe that a majority of the foresters and physicists 
who have studied the question are of opinion that in many, if not in all cases, the destruc- 
tion of the woods has been followed by a diminution in the annual quantity of rain and 
dew. Indeed, it has long been a popularly settled belief that vegetation and the conden- 
sation and fall of atmospheric moisture are reciprocally necessary to each other, and even 
the poets sing of 


*k * j*« Afric’s barren sand, 

Where nought can grow, because it raineth not, 
And where no rain can fall to bless the land, 
Because nought grows there.” 


Dr. Schacht, Professor at the University of Bonn, says in his well-known work, 
** Les Arbres ” :— 


“The snow and ice which accumulate during the winter on the mountains, melt 
rapidly under the spring sunshine—thus swelling the torrents whose mass of water makes 
its way into the valleys with resistless force. - But when the mountain sides are covered 
by forests, or where the arable plains are bordered by woods, the scene changes its aspect. 
The greater part of the snow is deposited on the trees or falls between them, and the 
water which results is absorbed by the soil formed by the accumulation of vegetable mat- 
ter ; but wherever the forests have disappeared, the spring inundations of the rivers have 
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acquired a freyuency unknown before. It cannot be disputed that the terrible destruc- 
tive effects of the inundations of the Loire and the Vistula of late years must be in great 
part attributed to the excessive denudation of the forests. 

‘A mountain cliff, a wall, or a forest are the natural protections against the wind. 
In this respect the forest cannot be without beneficial effect on the adjacent country ; the 
young growth of trees flourishes, screened from the force of the wind, the arable land 
develops itself better, the shifting sands meet an impassible barrier, and the noxious 
influence of the dry winds is turned aside. 

“Tt is, then, indisputable that the forests exercise a salutary influence on the tem- 
perature of a country. The sanitary condition of man and of domestic animals, as well 
as the growth of cultivated plants, immediately depends on the climate of the locality. 
Epidemics, unknown before, may perhaps be attributed to a climatic change brought about 
by the destruction of forests. 

“The fertility of a country depends on its supply of forest land, for on this depend 
the foundation of soil, the precipitation of dew, and fall of rain, the steady current of 
rivers, the mitigation of the evil influences of unhealthy winds, and the growth of vege- 
tation in the fields and meadows. The great fertility of certain tropical regions, as we 
have shown with respect to Madeira and the Canaries, is in great part due to the exten- 
sion of forest land. xe 

“Cultivated plains and forests are by no means so opposed to each other as that they 
cannot exist together. The kind of land where one flourishes is by no means always 
suitable to the other. For example, ata certain altitude of mountains of a rocky nature, 
cultivation cannot well be carried on, while yet the ground is well suited to forests. Much 
elevated ground, now covered with crops which scarcely pay for the labour expended in 
producing them, was formerly wooded. The bed of soil produced by the shade and debris 
of forests has disappeared with them ; each new fall of rain has carried away some of its 
soluble constituents, in each a new loss to the soil which, thus impoverished, becomes at 
last sterile. 

““We are far from asserting that we can do without arable lands any more than 
forests, it is clearly right to cut dein woods when in need of land for culture. But the 
destruction of forests ought never to exceed its necessary limits, never should some tem- 
porary need decide on the fall of a forest, nor should this ever be allowed when wheat is 
incapable of growing ; and wherever a forest is felled, we should always replace it with 
a new plantation of trees. The prairies, fields of wheat and of other grain, like all vege- 
tables, do exercise an influence both on the soil and in the atmosphere. Nay, more, 
these would yet further improve the soil, if the harvest and the rotation of crops did not 
each year remove their supply of organic and mineral nutriment. With these the fields 
ought to be manured, as the teed are each year, by the fallen leaves. The action of 
arable fields and oddone on the atmosphere is the same as that of forests, but within 
much weaker limits, and with a gentler surface of exhalation and absorption. Fields and 
arable lands cannot supply the place of forests, they cannot retain in as complete a man- 
ner the moisture in the soil, or impress in the atmosphere so active a circulation. The 
proportion between arable lands and forests ought to be based on the special conditions of 
the soil and climate of a country. This question is one of the most difficult, as it is one 
of the most interesting problems of political economy, and on its solution depends, to no 
slight degree, the development and well-being of nations. 

‘Since Julius Cesar and the other Roman historians, Germany has been covered by 
vast forests. It was the same in Spain according to Diodorous Siculus, in Greece accord- 
ing to Herodotus and Thucydides. Under the Roman Empire the forests were banished 
to the mountains, and were in fact reduced to the condition of plantations. Green oaks. 
and cork trees abounded as did pine along the Guadalquiver. 

“ How to reconstruct the forests -—By culture and care, by well-chosen replanting, 
by the plantation of new woods. One should never cut down woods excepting when 
there is need of lumber, or when beneficial to the forests themselves. Trees which have 
not yet attained the full growth of their development should never be cut down but from 
absolute necessity. The plantations of old trees should be sacrificed ; their development 
is at an end, and the soil will profit more by a new plantation. When woods are cut, 
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down the ground should never be left unoccupied. There is no difficulty in establishing 
a new forest on ground of good quality and well protected ; but this is hard, if not impos- 
sible on soil impoverished or exposed to the heat of the sun or violence of wind. Yet it 
is the plantation of such land as this which is aaa undertaken by Governments. 
The difficulty is three-fold :—1. Absence of soil. Want of shade in summer. 2. Cold 
winds in autumn and winter. Against the first of these, our principal resource is to plant 
in sufficient quantity those plants which, like the sand grass, by the interlacement of 
their root-fibres, prevent the nutritive elements of the soil from being drained away by 
the rains. It is probable that the net of mesh-work formed by their roots will at last 
solidify the soil, which will also profit by the continuous deposit of clay. After these pre- 
liminary operations, one can begin to plant trees. 

“The pine, birch, aspen, alder, are well able to bear the heat of the sun, and should 
be planted first, then the oak, witch-elm, etc., in their shade.” 


It will be valuable for our purpose to notice Mr. Marsh’s statement respecting 
snow :— 


‘Whenever the humidity of the atmosphere in contact with snow is above the point 
of saturation at the temperature to which the air is cooled by such contact, the superflu- 
ous moisture is absorbed by the snow or condensed and frozen upon its surface, and of 
course adds so much to the winter supply of water received from the snow by the ground. 
This quantity, in all probability, much exceeds the loss by evaporation, for during the 
period when the ground is covered with snow, the proportion of clear dry weather 
favourable to evaporation, is less than that of humid days with an atmosphere in a condi- 
tion to yield up its moisture to any bibulous substance cold enough to condense it. 

‘In our Northern States, irregular as is the climate, the first autumnal snows pretty 
constantly fall before the ground is frozen at all, or when the frosts extends at most to a 
depth of only a few inches. In the woods, especially those situated upon the elevated 
ridges which supply the natural irrigation of the soil and feed the perennial fountains 
and streams, the ground remains covered with snow during the winter ; for the trees pro- 
tect the snow from blowing from the general surface into the depressions, and new acces- 
sions are received before the covering deposited by the first fall is melted. Snow is of a 
colour unfavourable for radiation, but, even when it is of considerable thickness, it is not 
wholly impervious to the rays of the sun, and for this reason, as well as from the warmth 
of lower strata, the frozen crust of the soil, if one has been formed, is soon thawed, and 
does not again fall below the freezing-point during the winter. 

‘The snow in contact with the earth now begins to melt, with greater or less rapidity, 
according to the relative temperature of the earth and the air, while the water resulting 
from its dissolution is imbibed by the vegetable mould, and carried off by infiltration so 
fast that both the snow and the layers of leaves in contact with it often seem compara- 
tively dry, when, in fact, the under surface of the former is in a state of perpetual thaw. 
No doubt a certain proportion of the snow is given off to the atmosphere by direct evapo- 
ration, but, in the woods, the protection against the sun by even leafless trees prevents 
much loss in this way, and besides, the snow receives much moisture from the air by 
absorption and condensation. Very little water runs off in the winter by superficial 
water-courses, except in rare cases of sudden thaw, and there can be no question that 
much the greater part of the snow deposited.in the forest is slowly melted and absorbed 
by the earth. 

‘The immense importance of the forest, as a reservoir of this stock of moisture, be- 
comes apparent, when we consider that a large proportion of the summer rain either flows 
into the valleys and the rivers, because it falls faster than the ground can imbibe it; or, 
if absorbed by the warm superficial strata, is evaporated from them without sinking deep 
enough to reach wells and springs, which, of course, depend much on winter rains and 
snows for their entire supply. This observation, though specially true of cleared and 
cultivated grounds, is not wholly inapplicable to the forest, especially when, as is too often 
the case in Europe, the underwood and decaying leaves are removed. 

‘The quantity of snow that falls in extensive forests, far from the open country, has 
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seldom been ascertained by direct observation, because there are few meteorological sta- 
tions in or near the forest. According to Thompson, the proportion of water which falls 
in snow in the Northern States does not exceed one fifth of the total precipitation, but 
the moisture derived from it is doubtless considerably increased by the atmospheric vapour 
absorbed by it, or condensed and frozen on its surface. I think I can say from experi- 
ence—and I am confirmed in this opinion by the testimony of competent observers whose 
attention has been directed specially to the point—that though much snow is intercepted 
by the trees, and the quantity on the ground in the woods is consequently less than in 
the open land in the first part of the winter, yet most of what reaches the ground at that 
Season remains under the protection of the wood until melted, and as it occasionally re- 
celves new supplies, the depth of the snow in the forest in the latter half of the winter is 
considerably greater than in the cleared fields. Careful measurements in a snowy region 
in New England, in the month of February, gave a mean of thirty-eight inches in : the 
open ground and forty-four inches in the woods. 

“The general effect of the forest in cold climates is to assimilate the winter state 
of the ground to that of wooded regions under softer skies; and it is a circumstance 
well worth noting, that in Southern | Europe, where nature has denied to the earth a 
warm winter garment of flocculent snow, she has, by one of those compensations in 
which her empire is so rich, clothed the hill-sides with umbrella and other pines, ilexes, 
cork-oaks, bays, and other trees of persistent foliage, whose evergreen leaves afford to 
the soil a protection analogous to that which it derives from snow in more northern 
climates. 

‘The water imbibed by the soil in winter sinks until it meets a more or less imper- 
meable or saturated stratum, and then, by unseen conduits, slowly finds its way to the 
channels of springs, or oozes out of the oround i in drops which unite in rills, and so all is 
conveyed to the larger streams, and by them finally to the sea. The water, in percolating 
through the vecetable and mineral layers, acquires their temperature, and is chemically 
affected by their action, but it carries very little matter in mechanical suspension. 

~The process I have described is a, slow one, and the supply of moisture derived 
from the snow, augmented by the rains of the following seasons, keeps the forest ground, 
where the surface is level or but moderately inclined, in a state of approximate saturation 
throughout almost the whole year. 

‘‘It may be proper to observe here that in Italy, and in many parts of Spain and 
France, the Alps, the Appenines, and the Pyrenees, not to speak of less important moun- 
tains, perform the functions which provident nature has in other regions assigned to the 
- forest—that is, they act as reservoirs wherein is accumulated in winter a supply of mois- 
ture to nourish the parched plains during the droughts of summer. Hence, however 
enormous may be the evils which have accrued to the above-mentioned countries from the 
destruction of the woods, the absolute desolation which would otherwise have smitten 
them through the folly of man, has been partially prevented by those natural dispositions 
by means of which there are stored up in the glaciers, in the snow-fields, and in the basins 
of mountains and valleys, vast deposits of condensed moisture which are afterwards dis- 
tributed in a liquid form during the season in which the atmosphere furnishes a slender 
supply of the beneficent fluid so indispensable to vegetable and animal life.” 


An elegant French writer upon forest economy, Jules Clavé, in a work entitled 
“ Etudes sur Economie Forestidre,” thus clearly describes the processes of nature by 
which forests maintain and equalize the flow of waters :— 


‘“* Raims.—The first phenomenon that offers for our inquiry, in the study of the regu- 
lation of the waters, is rain. It is this that gives rise to springs and rivers, and that in 
certain conditions of continuance occasions inundations. 

‘¢ Rain is caused by the precipitation of the vapour held by the atmosphere, and this 
precipitation is commonly caused by cold and humid winds. When these winds come to 
us (in France) from the ocean or the Mediterranean, and pass over a place where the 
temperature is too low to hold these* vapours in suspension, they condense and fall as 
rains. 
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‘‘Tt has been claimed that the presence of forests, like mountains, have the effect of 
lowering the temperature, and by this means of increasing the abundance of rains as well 
as of diminishing their violence. It cannot be doubted that forests have the effect of 
sheltering the surface from solar heat, and of causing a cutaneous exhalation from the 
leaves, while they multiply, by the spreading of their branches, the amount of surface 
cooled by this evaporation, and thus have a cooling effect ; but this, in fact, is far from 
being general, and especially in our climate it is often marked, and even neutralized, by 
local circumstances, such as the physical properties of the soil, the topographical situation 
of the place, the direction of prevailing winds, ete. If it is certain that the mean tempe- 
rature of our country is higher than was in Gaul in the days of Cesar, when it was 
covered with forests, we must nevertheless admit that while a forest protects the surface 
from cold winds it does not tend to raise the temperature, and that if cut away a refri- 
gerator would not be thereby necessarily produced. Thus, for example, it has been 
proved that the department of 7 Ardéche, which is now without a single considerable piece 
of woods, has shown during the last thirty years a perturbation of climate, of which late 
spring frosts, formerly unknown in the country, are among the saddest effects. A similar 
remark may be made in the plains of Alsace, since the denudation of several of the crests 
of the Vosges.” 


““ Tropical Forests. —On the contrary, in countries within the tropics, where the nights 
are usually very serene, the radiating power of plants is sensibly increased, and the energy 
of other frigorific causes are developed in the same proportion, so that the presence of 
forests tends uniformly to reduce the temperature. This fact was proved by numerous 
observations given in M. Boussingault’s work on the region included between the eleventh 
degree of north and fifth degree of south latitude, and it effectually explains the reason 
why America is not so hot as Africa within these latitudes. 

“The action of forests upon rainfall, through the influence which they exert upon 
the temperature, is therefore very difficult to determine in our country; but it is dis- 
tinctly marked in warmer climates, as proved by numberless examples. M. Boussingault 
reports that in the region comprised between the Bay of Cupica and the Gulf of Guaya- 
quil—a district covered with immense forests—the rains are almost continual, and that 
the mean temperature of this humid country is scarcely above 79° F. M. Blanqui, in his 
travels in Bulgaria, mentions that at Malta the rains have become so seldom, since the 
trees have been cut away to make room for cotton, that at the time of his visit in October, 
1841, not a drop of rain had fallen during three years. The fearful dryness which has 
desolated the Cape Verde Islands may be, in like manner, attributed to the cutting off of 
forests. On the island of St. Helena, where the wooded surface has considerably increased 
within the last few years, they observe that the amount of rain increases in the same pro- 
portion, and it is now double that which fell annually at the time of Napoleon’s sojourn 
there. Lastly, in Egypt, the recent plantations have brought rains where they were 
almost unknown before. 

“In the midst of this uncertainty in which our climate is left, by the study of mete- 
orology—for the hygrometrical operations made at different points in France have yielded 
results too diverse to serve as the foundation of any theory—we will come to limit our 
study of the action of forests to the regulation of the water courses in the single point of 
view which their mechanical and physical laws present.” 


“ Rains, how disposed of in Forests. —The rains which fall upon our continents are 
disposed of as follows :—A part runs from the surface into the streams that carry it back 
to the sea. Another part is evaporated soon after its fall and returns to the atmosphere, 
and another part is absorbed by the ground. The first and third of these exclusively go 
to feed the springs and rivers, while the second is wholly withdrawn from our calculation. 
This feeding of the water courses is more or less regular or constant, according as it finds 
a superficial or underground passage-way, and therefore depends not only on the physical 
properties and the topographical contours of the soil, but also upon the vegetation with 
which it is covered. 

“Under ordinary circumstances, the superficial flow produces no effect except upon 
soil where the slope is considerable and quite impervious to the water, such as denuded 
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rock or compact clay. It contributes, only in a very irregular manner, to the feeding of 
rivers and streams, as it delivers considerable volumes at certain times, and becomes no- 
thing as soon as the rain ceases. But, on the contrary, when the soil is permeable, it 
absorbs all the water that falls, and does not deliver it again at the surface until some 
days after the rain, if completely absorbed. It is then that the action of forests begins 
to be felt. But if, in fact, the soil is uncovered, the liquid volume descends with a velo- 
city proportionate to the slope, and brings with it the materials of every kind that 
obstruct its course, at the same time increasing its volume and destructive power. If 
these form torrents of limited ravage when the rainfall is local, they become fearful inun- 
dations when it is more general in extent. But, on the contrary, if the soil is covered 
with woods the flow is more gentle. Being arrested at every point, broken by the trees, 
their branches, and the mosses which it encounters on the way, the water arrives at the 
bottom of the valley much slower, without erosions, and without bringing with it any 
foreign substances. The forest, therefore, in hindering the delivery of the water, lessens 
the chances of engorgement.” 


‘“« Hvaporation.—We know that evaporation is going on at all temperatures, with 
greater or less rapidity, whenever the surrounding air is not already saturated with moisture. 
All other things being equal, it is greater when the ground is cleared than when covered 
with forests, because the latter arrest the action of the winds and prevent the masses of 
air, when saturated, from being renewed, and keeps the temperature lower by shielding 
the surface from the sun’s heat. In lesseningjthe amount of water evaporated, it by so 
much increases the quantity that is absorbed. It 1s, moreover, needless to insist upon a 
fact which everybody knows—for no one can be ignorant of the fact—that the soil in a 
forest after a rain remains wet much longer than where the surface has been cleared. 

*‘ Evaporation can only take place when, at a given temperature, the air is not satu- 
rated with moisture. But the rains themselves prove that there is an excess of satura- 
tion in the air at the time, and therefore there can be no evaporation when it rains. 
They can, therefore, have no very serious influence upon inundations properly so-called, 
and in this regard cleared lands present no advantage over others.” 


“« Absorption.—A part of the water which falls is absorbed by the soil. Some of this 
is used by the vegetation, and serves to carry into the tissues of plants their soluble 
mineral elements, and is then returned in a certain degree to the atmosphere by the exha- 
lations of the leaves. Another portion filters slowly into the soil till it meets an imper- 
vious stratum, and then flows along this bed, following its undulations, till it appears at 
the surface in the form of springs, unless it is drawn down into the depths of the earth’s 
crust. It is this part alone, which is absorbed by the earth, that feeds the springs and 
furnishes the aliment of rivers. Every cause which tends to increase, to its detriment, 
the evaporation or pure loss of water, or to augment the superficial flow, has to this ex- 
tent an influence upon the regulation of the water flow, and in this regard forests exer- 
cise a most important influence. All soils are not equally permeable. Some, as in the 
odlitic formation, absorb nearly all the rain that falls upon their surface. Others, like 
the primary rocks and liasic soils, allow rain to penetrate only so far as they are covered 
with vegetable mould. It is implied, therefore, that these vegetable beds should be pre- 
served at the highest points, since they tend to increase the subterranean contingent of a 
part of the water, which, without its presence, would flow off upon its surface. But 
forests serve marvellously the functions of fixing the soil upon the steepest slopes. There 
will be no need of conviction upon this point to one who shall pass over the Alps or Pyrenees, 
where every peasant knows that to consolidate the banks of the brooks that cross his fields, 
and to prevent the gullying of the slopes of the roads, he has only to plant a few trees. 
Who does not, moreover, know the cohesive power of grass turf in fostering the roots of 
plants? The forests are turf upon a large scale, in which the blades of herbage are re- 
placed by trees, of which the roots strike two or three yards into the soil. They can, 
therefore, oppose an invincible resistance to this washing away of the soil. According to 
M. Brougniart, the roots of trees contribute to augment the permeability of certain soils 
by offering a kind of vertical drainage.” 
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“ Clay Soils.—Nor is this all. When the soil is carried away, it confines a certain 
proportion of clay, which, when moistened to a depth which, according to M. Becquerel, ° 
does not exceed six times the depth of the sheet of falling water, it forms a natural cup, 
its pores being obstructed mechanically by the rains which harden them. It is then im- 
permeable, and free to deliver, by superficial flow, all the liquid that has not been absorbed. 
But when, on the contrary, the surface is covered with forests, the dome of foliage breaks 
the force of the rains, which dnly reach the soil in a state of minute division, and this 
impervious condition cannot then take place to hinder effective absorption. Finally, by 
the humus which they produce, forests increase the absorbent qualities of different soils, 
and consequently the amount of liquids with which they may be charged. This absorbent 
quality is about twenty-five per cent. in weight in sandy soils, and varies from fifty to 
ninety per cent. for argillaceous soils, and in humus it rises to one hundred and ninety 

er cent, 

r “We must admit,” says M. Hun, “ that the sheet of water produced by the heaviest 
rains scarcely exceeds 3.9 inches in depth. But the bed of soil in a well-stocked forest 
comprises a layer of humus over a great part of the surface of more than double this 
depth. In speaking of forests I do not refer to the thin and ruined woods to which this 
name has been improperly applied ; but to the timber lands like the forests belonging to 
the state, and to all the communal forests in the eastern departments, where the soil has 
a capacity for absorption greater than the volume of water yielded by the heaviest show- 
ers. From this we may explain the fact that after a deluging rain, the water-courses 
issuing from a well-stocked forest, show only a moderate increase in their volume, and 
that they keep this up for quite a time, their transparency being scarcely affected.” 


** General Conclusions :—Thus, to resume our subject, forests hinder the superficial 
flow, or delay its progress; they hinder evaporation, and in a rain of given amount they 
tend to increase the portion that is absorbed by the soil, and to diminish the surplus flow, 
which is lost without profit. ; 

“The data of the problem being stated, it is easy to adduce the conclusions. If we 
assume that the mean annual number of rainy days is 120 and of dry days 244, it follows 
that, in order that the rivers shall always keep at a constant level, the time required for 
the flow of their waters should be nearly three times’ greater than that in which they fell 
as rain. It would be necessary, therefore, that they should be stored in a reservoir of 
which the outlet should only be one-third as great as the inlet, thus allowing the waters 
to escape in a time three times as long as that in which they are received. If the flow 
takes place more rapidly, the reservoir will be dry for a season, after having flowed in ex- 
cessive abundance, which might cause either a local or a general inundation. If, on the 
contrary, the flow is not so fast, it will not discharge in a proper time all the liquid mass, 
and there will be an engorgement producing marshes, and finally inundations. Thus, an 
undue excess of rapidity or of slowness in the discharge of rainwater will cause, as we 
shall hereafter see, either from an absence from an extreme abundance of forests, the same 

results. 


“ Forests retard the flow of waters :—Forests, by favouring absorption, allow only the 
minimum of waters to be liberated. Moreover, in prolonging the discharge of the liquid 
absorbed, they extend the time required for its flowing off, and serve like a reservoir, of 
which the springs are the outlets, and thus insure the regular feeding of the water-courses. 
Denuded soil, on the contrary, allows a part of this water to escape both by evaporation 
and by superficial flow, retaining only imperfectly what it absorbs, and allows the sun’s 
rays to pump up the moisture from the lower beds. For these reasons the springs become 
dry in summer and the rivers engorged in winter. 


“ Heamples near at home :—But why should we seek so far away for the proofs of 
phenomena that are renewed daily under our eyes, and of which any Parisian may con- 
vince himself without venturing beyond the Bois de Boulogne or the forest of Meudon ? 
Let him walk out, after some days of rain, along the Chevrence road, bordered on the 
right by the forest of Meudon, and on the left by cultivated fields. The amount of rain 
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that has fallen is the same on both sides, and yet the ditches by the roadside along the 
edge of the forest will be still filled with water, proving the infiltration going on from the 
wooded soil, while, already. for some time, those on the other side, adjoining the cléared 
fields, will have been dry, after having served their purpose by a sudden flow. The ditch 
on the left will have emptied itself in a few hours of all the water, which the one on the 
right will take some days to convey to the bottom of the valley. 


** Dorect effect of Forests [llustrated :—To those examples we may add another which 
appears to us to be characteristic. Itis due to the observations of Mr. Cantegril, sub- 
inspector of forests, and was communicated by him to the Amz des Sciences. 

“Upon the territory of the commune of Labrugniére there is a forest of 1,834 
hectares, (4,524 acres), known as the forest of Montant, and owned by the commune. It 
extends northward on the Montagne-Noire, and the soil is granitic with a maximum alti- 
tude of 1,243 meters, and a slope of from fifteen to sixty in one hundred. A little water- 
course, the Caunan brook, rises in this forest and drains the waters of two-thirds of its 
surface. At the entrance of the forest, and along this brook, will be found several fulling 
mills, each requiring eight horse-power, and moved by water-wheels which work the 
beaters of the machines. 

“The commune of Labrugniére had long been noted for its opposition to the forest 
regulations, and the cutting of wood, together with the abuse of pasturage, had converted 
the forest into an immense waste, so that this great property would hardly pay the cost 
of guarding it, and afford a meagre supply of wood for its inhabitants. 

‘While the forest was thus ruined and the soil denuded, the waters after each heavy 
rain swept down through the valley, bringing with them great quantities of gravel, the 
débris of which still encumbers the channel of this stream. The violence of these floods © 
was sometimes so great that they were compelled to stop the machines for some time. 
But in the summer time another inconvenience made its appearance. Little by little the 
drought extended, the flow of waters became insignificant, the mills stood idle, or could 
be run only occasionally for a short time. 

About 1840, the municipal authorities began to inform their population relative to 
their true interests, and under the protection of a better supervision, the work of re- 
planting has been well managed, and the forest is to-day in successful growth. 

‘In proportion as the replanting progressed, the precarious use of the mills ceased, 
and the regulation of the water-courses was totally modified. They now no longer swelled 
into sudden and violent floods, compelling the machines to stop; but the rise did not be- 
gin until six or eight hours after the rains began. They rose steadily to their maximum, 
and then subsided in the same manner. In short, they were no longer obliged to stop 
work, and the waters were always enough to run two machines, and sometimes three. 

‘This example is remarkable in this, that all the other circumstances had remained 
the same, and therefore we could only attribute to the reforesting the changes that oc- 
curred, namely, diminution of the flood at the time of rain, and an increase in its flow 
during common times. 

‘“‘We may readily from the preceding account for the part which forests act in heavy 
and long-continued rains as to the floods then produced. Before reaching the soil and 
being completely absorbed, the rain must pass through the dome of verdure formed by 
the leaves, which they wet, thus causing the first appropriation of the waters. Then we 
must add the results of great permeability of wooded soil, and the great absorption of 
which the humus of forests is capable, so that until these demands are supplied no water 
can run from the surface. 

“The flow will be slower and with less destructive force than, in cleared fields, on 
account of the obstacles of every kind which the liquid mass meets'in its course, so that 
it will not reach the bottom of the valley until after the rain which fell in the lower parts 
shall have been discharged.” 


“ Review of M. Valles’ Book :—In a very remarkable work entitled, “ Htude sur les 
inondations, leurs causes et leurs effects,” published in 1857, M. Vallée an engineer of ponts 
et chaussées contradicts the efficacy of reforesting as a means of preventing inundations. 


ind 


ov 


66 


In giving an account of this work in the Annuales forestiéres, M. A. F. d’ Héricourt com- 
bats these assertions in a victorious manner, and proves conclusively that the reforesting 
of a portion of the upper basin of the Loire would have prevented the inundation of 
1846. 


“‘ Accepting,” says he, ‘‘the data of M. Vallés, who has analyzed with much care the 
various phenomena which characterized the flood of October, 1846, in the upper basin of 
the Loire, I will admit with him, that if we could have held back 175,000,000 cubic 
meters of water, the inundation which proved so sad a calamity to France would not have 
presented so painful an event. The upper basin of the Loire, as far as Roanne, comprises 
an area of 640,000 hectares, (158,080,000 acres) of which at least a third say 213,000 
hectares (52,693,000 acres) might be profitably reforested. This inundation was caused 
by a rain which lasted sixty hours, and poured upon the soil a sheet of water 153 millimeters 
(about six inches) in depth. This portion of the basin of the Loire, therefore, received 
979,200,000 cubic meters of water. On the hypothesis of M. Vallés, 244,800,000 cubic 
meters were absorbed. There accordingly remained for superficial flow 734,400,000 cubic 
meters. 

“But, let us suppose that in 1846, the 213,000 hectaries above mentioned to have 
been covered with massive woods, and then let us calculate what would have happened. 
These 213,000 meters would have received as their share 290,000 cubic meters. The ab- 
sorbent qualities of the soil are increased forty per cent. by reforesting, and this operation 
would have withdrawn 130,116,000 cubic meters from the superficial flow, which would 
. have reduced the amount upon the retimbered portions to 195,174,000 cubic meters. But 
this liquid mass would have been hindered in its course down the valley, as we have 
above explained, by the passive resistances of every kind which the forest presents, and 
a half, at least, would not have arrived until the other half, which had fallen in other 
parts of the basin had passed off. We may, therefore, conclude that the superficial flow 
would not have exceeded 500,000 cubic meters, and that the calamities occasioned by the 
inundation of 1846 would have been completely prevented by reforesting.” 


“ Snows Retard the Flow of Waters -—This hindrance in the flow is very apparent 
at a time when the snow is on the ground. When a part of a valley is wooded, the snows 
that fall there lie much longer than in other parts, and while diluvial rains, which ordin- 
arily cause inundations, would be quickly followed by a rise of waters in the cleared region, 
- and suddenly augment the liquid mass in that portion, the same rains would affect but 
slowly the snows that lie in the wooded portions. The swell would come by slow degrees, 
and the flood would give no special cause of alarm. 


* Mountain Torrents :—But it is especially upon mountains formed of slaty or marly 
rock that the utility of forests is shown in a remarkable degree. When the slopes of 
these lands, which have but slight powers of resistance, are denuded, the rains wear them 
into ravines with the greatest facility, forming partial excavations which extend from 
below upward, and end by forming a vast ravine, into which the lateral rills enter and 
which are themselves ramified in every direction. At every shower the waters plunge 
from every part of the mountain into the channels they have worn, producing a torrent 
that brings down with it masses of rock and scatters them over the plains. When the 
slopes are wooded, nothing of this kind can happen, for the trees protect the soil from 

the shock of the flood and by retaining it with their roots they guard it against erosions. 
They, moreover, break up the waters and hinder them from flowing too rapidly toward 
the valley, and thus, by this double effect, they oppose an invincible obstacle to the for- 
mation of these devastating torrents. The most effectual obstacle that can be opposed to 
these inundations is, therefore, reforesting, and of all preventive measures this is the 
cheapest, besides offering, above all others, the inestimable advantage of maintaining and 
of multiplying itself. We need not think that these effects will require a long time to be 
félt, for it is not necessary to wait until the woods have come to their full : size, and in 
four or five years their effects will begin to be observed. Every replanting on these slopes 
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or plateaux is, in some degree, a conquest over the dominion of the floods, and a reduction 
of the ravages that they may commit. 


‘Forests in Hocess :—But, carried to too great an extent, this operation will work 
precisely against the end which we desire to obtain. If the forests cover too great an 
extent of country, we may fear that the springs or subterranean water-courses may not 
be able to deliver all the rain that falls in a given time before other rains fall, which will 
cover the country with stagnant water. This was the condition of Gaul at the time when 
it was covered with forests, and such is still the condition of certain parts of America, 
which are wooded in this excessive degree, By this means we explain the apparent con- 
tradictions of which the partisans of reforesting are accused. 


“ Reforesteng where Needed :—It will be necessary, before coming to the desirable 
conclusion as to where the true proportion les, and which cannot now be known with 
precision, that we should be able to show for each river-basin how much of a reservoir a 
forest should furnish that shall discharge, freely and with regularity, the rains that it re- 
ceives only at intervals. However the case may be, it is evident that the reforesting 
should be carried on upon the mountainous parts of the different basins. It is there, 
practically, that the humid winds condense the vapours that they contain, on account of 
the lower temperature which there prevails, and from thence comes the superficial flow of 
waters, the absorption of which we wish to increase, and make to appear in the springs, 
whose number and volume we would regulate. It is from thence, in short, the torrents, 
begin, which become the forerunners of the inundations, which it is our wish, if possible, 
to control. 


“ Certain Changes Beyond our Control :—It may be asked as to whether, these in- 
vestigations being ended, ‘shall we always be able to guard against these inundations ?’ 
Probably not ; for it is not in the power of man to prevent atmospheric perturbation, and 
we have never yet found the remedies against the return at times of the warm and humid 
currents of air from the Atlantic, to which the diluvial rains are due which cause these 
damages. But at least, if we do not by reforesting entirely allay these evils, we may, 
peradventure, considerably reduce their magnitude, and enhance the efficacy of other 
means of defence which have until now been held as quite illusory. 


“ Dikes and other Structures :-—At the present time most of the works constructed 
for the preventing of these evils, in fact, only increase them. It is held by a great num- 
ber of engineers, that transverse dikes, in order to be of service, should be built in the 
lower parts of the valleys and near the mouths of affluents; but the first result of this 
would be to cause inundations in these parts which are usually fertile and well-cultivated, 
and where, if they had not been built, they might not have been felt. We might have to 
pay damages for the property injured, and the sums, although considerable, ,would not 
always be compensated for by the advantages claimed. This system, moreover, amounts 
only to transferring the evil to another place, without escaping it, and it is at best but a 
secondary, not a radical, remedy. As for longitudinal dikes, not only are they frequently 
unable to withstand, in time of flood, the power of the waters, but they tend to erode the 
river bed, and to create obstacles which stop the materials carried down. Rivers, there- 
fore, become for the country which they traverse a permanent source of danger, for, by a 
moderate flood the plains are often overflowed. Reforesting quite removes this peril, and 
by hindering the erosion of torrents they check the wearing out of the channels of the 
rivers and the obstructions at their mouths from accumulations of sand and gravel. They 
also tend to favour the construction of longitudinal dikes, at + points where their utility is 
recognized. 


y “ Denuding Power of Rains :—In the torrid zone the degradation of land is generally 
very rapid, but the waste is by no means proportioned to the superior quantity of rain, or 
the suddenness of its fall, the transporting power of water being counteracted by a greater 
luxuriance of vegetation. A geologist, who is no straiger to tropical countries, observes 
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that the softer rocks would speedily be washed away in such regions if the numerous roots 
of plants were not matted together in such a manner as to produce considerable resistance 
to the destructive power of the rains. The parasitical or creeping plants also entwine in 
every possible direction, so as to render the forests nearly impervious, and the’ trees 
possess forms and leaves best calculated to shoot off the heavy rains, which, when they 
have thus been broken in their fall, are quickly absorbed by the ground beneath, or when 
thrown into the drainage- depressions give rise to furious torrents.” 


An eminent English writer says :— 


‘¢ When plantations and strips of wood of considerable extent are so arranged as to 
obstruct the wind in its course, shelter is afforded both to cultivated and pasture land, 
and in appearance as well as in productiveness the character of the estate undergoes a 
thorough change. 

“Tt cannot be doubted by any one acquainted with the losses which are frequently 
sustained on high-lying farms from nipping frosts and withering winds, that in cold, late 
districts, shelter is of the greatest value to the farmer. Various kinds of crops are liable 
at the time of flowering to , be seriously injured if exposed to strong winds, and frequently 
cereal crops, which are just beginning to ripen, suddenly assume a premature whiteness 
after being loosened about the roots by severe wind storms ; the crop is imperfectly devel- 
oped and the farmer is the loser. Shelter will, to a very large extent, prevent this evil. 
Then, at harvest, it has been found that a line of plantations running transverse to the 
wind, though ata distance of half-a-mile, has materially diminished the loss from shedding. 
Along the eastern coast of Great Britain, a proper increase of shelter would not fail to 
add several bushels of grain to the yield per acre; and in Caithness and Orkney, where, 
simply from the want of shelter at first, ordinary timber trees rarely ever become more 
than stinted bushes, the increase would be a great deal more. 

‘The only way in which either forest or hedge plants can be started into growth in 
these northern countries is to afford them at once the shelter of a stone wall or earth em- 
bankment, and often when their tops appear above the upper surface of the protecting 
dike, they are cut over by the winds as by a knife. This shows in its extreme aspect 
the importance of that shelter which, in all exposed situations, must in a greater or less 
degree promote the development of crops. 

‘‘'The value of shelter for pasture stock is no less deserving of careful consideration. 
It is well known to veterinary practitioners that cattle grazing in high and exposed situa- 
tions are generally more predisposed to consumptive and cutaneous diseases than animals 
pastured on low and sheltered farms. In cold, backward springs, the shelter conferred 
even by a very small plantation is to the sheep-farmer in the highland districts of the 
greatest practical service. On grazings much exposed to withering winds the large num- 
ber of lambs deserted by their mothers in late seasons, in consequence of a scarcity of 
milk, is sometimes a severe loss to the flock-master. But it is well known that on the hill 
farms partially sheltered by growing timber, the percentage of deaths from this cause 
is considerably reduced. ‘The pasturage, when sheltered even in a very partial manner, 
is both earlier and more nutritive than if exposed to the full effects of unchecked winds, 
and in their haunts, flocks rarely fail to indicate the situations which are really benefited 
by plantations, either near at hand or at a considerable distance. It is a well-known 
principle of animal nutrition that the radiation of heat from the system is greater in a 
cold than in a warm temperature, and that more food is necessary in the former situation 
than in the latter to maintain vital heat. Ifit is practicable, therefore, in the formation 
of plantations to elevate the mean temperature of any particular district two or three 
degrees, it follows that its grazing will not only be improved, but that, in proportion con- 
aah fattening animals will make greater progress than under less tavoneee circum- 
stances. 

“It appears conclusive, therefore, that the relation that exists between forestry and 
agriculture is a very intimate one ; and yet while great exertions are being made to de- 
velop the agricultural resources of the country, the inactivity which has long prevailed 
in respect to the management of timber continues the same, and Ere EOD ss in some respects, 
an aspect hopeless enough. i 
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“ Hnhanced Value of Farms from Tree-planting :—In almost every instance in which 
a farm is to be let on lease the offerers are influenced, in a greater degree than they them- 
selves are aware of, by the first general appearance which it presents. If the exposed 
parts are partially under thriving, well-enclosed wood, the whole fields, within the range 
of vision, have such a look of warmth and fertility that, as if by intuition, a few shillings 
more per acre are put upon the land than would otherwise have been given. The amenity 
and value of landed property are so linked together, that in ordinary cases the one cannot 
be increased without a greater or less addition being made to the other also. It has been 
proved by experience that in proportion as well-laid-out plantations are extended on an 
estate, up to but not beyond a certain point, the yearly value of its farms advance. I 
know property, which, eighty years ago, did not yield more than half the rental derived 
from it now. It was then, according to the testimony of old men in the district, little 
more than an open waste; but the proprietor began.about then to plant extensively, and 
as the plantations increased in number and age, the rental of the estate advanced with 
them, though the farm was anything but good. With right management the same result 
may be expected on every exposed property.” 


The following article upon the forests of Europe and America is from J. G. Lefebvre 
(du Havre) who has long been intimately acquainted ~with the practical details of the 
timber trade in France :— 


“One of the most important questions that presents itself to the attention of.the 
principal producing and consuming countries in the article of wood, is beyond doubt that 
which relates to forests. 

“Tt is an unfortunate fact, and becoming more and more true, that the clearing of 
woodlands is encouraged, and we may say, stimulated by the formidable and continually- 
increasing general consumption, which leads to proportions vastly exceeding the normal 
‘annual production, as we shall presently show. There evidently results a most threaten- 
ing danger, which has already been often pointed out with energy, and against which the 
general welfare requires us to adopt on every side the most effectual and decisive mea- 
sures, which should be executed with activity and perseverance, if we would seasonably 
avoid the consequence of a lamentable crisis. 

“Taking a general review of the immense areas of ground, which various statistical 
works admit to be still covered with forests, it might at “first sight appear that our fears 
were taxed by groundless apprehensions of exaggerated evils ; “put we feel assured that, 
considering the innumerable quantities of trees cut every year, the number prematurely des- 
troyed, and the number wasted, it must be admitted that we should lose no time in trying 
to remedy, as speedily as possible, a condition of affairs so much to be deplored. 

“We ought not to forget that in addition to the economical value of the forests, 
taken as a part of the wealth of the country, and in the welfare of its inhabitants, their 
protection in a climatic relation becomes a necessity of the first importance. No one 
is so ignorant as not to know that the inconsiderate destruction of trees reduces the 
water-courses, and causes disastrous inundations. We believe that the multiplied bene- 
fits derived from the presence of forests are not enough appreciated, such as the sanitary 
improvement of marshy places, the moderation of the temperature, the protection of open 
plains against violent winds which have their force broken and their currents divided by 
the trees ; and, finally, the prevention of prolonged droughts, which too often desolate 
regions of country where the wood has been taken off, as has been frequently proved by 
examples down to the present time. 

‘We should also not fail to remark that we often find tracts of land masked by a 
thick covering of verdure, that are in reality nothing but immense wastes occasioned by 
fires or storms, and which contain little but the wrecks and remnants of trees, and are 
sometimes overrun with wood insects, some species of which in a little while may destroy 
whole forests, as was lately seen in Bohemia, where a million of cubic toises of wood were 
entirely destroyed. 

“If we now approach the question of production and consumption in the principal 
countries of Europe that are now occupying our attention, we shall find conditions of a 
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nature to convince the most incredulous as to the duty of the state foresters to seek 
without further delay for such remedies as the situation demands, so great is the actual 
peril.” 


A most valuable paper bearing on this point was read at the Cincinnati Congress, by 
the Hon. V. Colvin, Superintendent N. Y. 8S. Adirondack Survey. I wrote to Washington 
for this paper, but it was not in print. I can therefore only give my readers the abstract 
given by the Forestry Congress Commissioners sent from Ontario :— 


‘The influence of forests upon the water supply of any given drainage area is 
directly proportional to the rainfall, and it is from the standpoint of evaporation and 
rainfall that the effect of forests must be considered. 

“The data for the investigation must be searched for in the east, where the des- 
truction of forests has been great. Here, rather than on the frontiers of civilization, we 
should look for traces of climatic change, if the destruction of forests lead to any change. 

“The records of the United States Signal Service of the mean monthly precipitation 
in this country for many years had been searched by the lecturer for statistical informa- 
tion on this subject, and he had based upon these records a series of computations which 
showed where the greatest irregularities in the monthly rainfall occurred. 

“ These differences were presented in tabular form, and showed a favourable uniform 
monthly precipitation of rain in the middle Eastern States. _ Here it is known that the 
approximate limit of safety of forest-cutting has been reached, as torrential action began 
to show itself in sections where much timber had been cut away. 

“The topography of the country was shown to have a most important bearing upon 
the quantity effect of forests upon the rainfall ; the mountain ranges, when forest-covered 
and extending across the path of the south winds, acting as powerful condensers of 
moisture. The way in which limbs of trees entangle and kill the wind, to which a house 
or block of houses forms hardly any obstacle, was explained in an interesting manner, 
and was shown to be dependent on the angle of incidence. 

‘“‘The true relationship of atmospheric electricity to rainfall was traced through the 
reactions of the correlated force, so often incorrectly termed “latent heat.” The limbs, 
boughs and leaves of the forest were (when considered mechanically) natural machinery 
most wonderfully adapted to the purpose of grasping upon the atmosphere, and thus 
causing those dynamic changes which induce precipitation of moisture. 

‘‘ The forests were, in fact, most singularly complicated condensers, and performed 
their peculiar office in the atmosphere far better than the most skilfully contrived alembic 
of the chemist. 

‘Forests were shown to be essential to a uniform rainfall when existing in the 
proper localities, as determined by the great local meteorological laws. 

“A knowledge of the path of storms in any locality, and of the topography—the 
elevations and depressions, the rivers, marshes and lakes—was shown to be essential to 
any exact estimate of the limit of safety of the cutting of forests. The only way in 
which the wide-spread knowledge necessary could be obtained would be by a general 
system of observation by 7s and others throughout the whole country, of the great 
facts of the local rainfall, direction of winds, ete., which could be easily done with little 
trouble. 

‘With these observations, and an accurate system of topographical and forest maps 
(which every State should have made), it would be possible to make close estimates as to 
where forests must be preserved, where replanted and where they might be safely cut. 
The lecturer told of his personal experiences on the mountain peaks of tine Adirondacks 
and the Rocky Mountains, traced the origin of rain from its evaporation by the sun’s 
rays from the sea to its condensation to cloud—and showed how Buy Ballot’s law rea- 
dily enabled meteorologists knowing the path of storms, from a mere knowledge of the 
present direction of the wind and the area of the last high or low pressure, to determine 
the probable maximum or minimum liable to follow, and probable change in the direction 
of the winds ; but that the location of forests greatly modified the exact application of 
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this law, and rendered imperative that we should study the path of storms on exact topo- 
graphical maps giving the location of forests, and that then only should we be able to | 


make exact predictions.” 


THE FORESTS AND THEIR MANAGEMENT IN OTHER COUNTRIES. ~ 


To obtain knowledge on this head, no better source of instruction is available than 
the extensive report made on the subject by Captain Walker, a gentleman who passed 
nine months on the continent, by direction of the European Government, for that purpose. 
I cannot copy his voluminous report, but will give a short review of what refers to each 
country visited, and anything likely to be useful for our purposes here in Canada. The 
Captain first visits Hanover, describing the system in which territory to some extent 
describes all, for he tells us that the system there may be considered as typical. He gives 
then, the administration there, and a brief statistical record of the others, except in those 
points where they decidedly differ, Now, as to Hanover. 


HANOVER. 


Its forests under State management amount to 900,000 acres. Some are Govern- 
ment, some Church, some belong to municipalities or communes. Government manages 
the forests by officers appointed, while the community pay four cents per acre towards 
the pay of the officers. The method appears to be that of giving the owners as much 
wood, pasture, or litter for manure, as their original right to the forest entitled them to ; 
but to give it at the hands of government officials. If the forest is of sufficient extent to 
employ a special officer, the commune, instead of the four cents, are charged his Pay and 
allowances, as well as other working charges. | 

The government forests are about 600,000 acres of the above, and the cost of working 
and all expenses is about $650,000 annually, the receipts being $1,500,000, and the profit 
therefore $850,000, or, taking the actual figures, about $1.50 per acre per annum. This, 
of course, takes no account of the value of the land, or what it might rent or sell for if 
cleared. 

Hanover is a province of Prussia. The head office is therefore in Berlin, The 
Forest establishment of Hanover consist of one forest director and over-forest master, 
who is also a councillor ; twenty forest masters in charge of circles or divisions, forming 
also a board of management in all forest matters ; one hundred and twelve over-foresters 
in charge of forest districts (revier ) averaging seven or eight thousand acres each; four 
hundred and three foresters who assist the over-foresters, and have charge of portions of 
a district; three hundred and forty-three overseers, under-foresters, etc., employed in 
watching and protecting the forest, and supervising the work which is executed by hired 
weekly or daily labour, or on contract under supervision of the fixed establishments. <A 
cash-keeper is attached to each over-forester, who receives and disburses all moneys out 
of the forest cash chest, with which the over-forester has nothing to do, although his 
accounts should, of course, tally with those of the cash-keeper. For payment of labourers 
etc., he gives orders on the cash-keeper, whose books are examined by the forest-master 
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in charge of the division, and accounts rendered to the head office in Hanover, and thence 
to Berlin. 

All the forests have been surveyed, valued, and divided into blocks in this manner :— 

Besides those already enumerated, there is, for the sole purpose of measuring, 
valuing, and framing working plans for the forest, a superintendent, draughtsmen, and 
clerks, generally practical foresters, and a staff of surveyors and forest valuators, who 
are generally candidates for the position of over-forester. 

When a forest was about to be talfen in hand and worked systematically, a sur- 
veyor and valuator were despatched to the spot, the former working under the directions 
of the latter, who placed himself in communication with the local forest officer and the 
inhabitants interested, and obtained from them all the information in his power. The 
surveyor first surveyed the whole district, then the different divisions, as pointed out by 
the valuator, who defined them according to the description of the timber standing, and 
any conditions affecting the nature of the trees to be grown in future. While the sur- 
veyor did this, the valuator valued the trees, formed a register of rights. with a view to 
commutation, considered the best plan of working the forest, the roads, in fact, all which 
enabled him to form a plan for the head office, and a subordinate plan to be handed over 
to the executive officer as his “‘ standing orders.” , 

The valuator and surveyor return to head-quasters, and prepare the maps and plans, 
which are submitted to the board of forest-masters, the forest-director and other council- 
lors of the Finance Department, who are thus prepared to listen to any objections made 
by communities or individuals, which are very rarely made now, as the people have 
learned that the action of the officers is not adverse to their interests, and are willing to 
allow them to settle matters. 

The executive officer has thus in his hands maps showing each division of the forest 
tract in his charge, and instructions—the quantity to be felled yearly, the extent to be 
planted, the state in which the forest should be ten, twenty or a hundred years after the 
plans were made, all calculated—so that the over-forester has only to carry out the 
instructions given him, allowance being made for unavoidable difficulties—failure of seed, 
occurrence of storms, and the like. | 

The forest-masters have no executive work, but control four to six over-foresters, of 
whose labours they make frequent reports to the Director (both in forest and office work). 
The over-foresters give annual reports of operations. They spend most of their time in 
the forest, supervising the felling, planting, sowing, thinning, carting and selling of tim- 
ber. The laying down of roads is done by a forest officer, but the actual work is carried 
out by the local officer, who has also much office work, giving grazing licenses, etc., and 
preparations of returns, but his work is out of doors compared to that of the forest-master, 
who has more office work : comparing operations and rates in the districts, collecting 
statistics, settling disputes, and as a member of the forest committee, revising working 
plans. | 

The main object aimed at in any scientific forestry is, to convert the natural forest, 
consisting of trees, young and old, good and bad, too thick and too thin, into blocks of 
trees of the better description, of the same age, and capable of being worked—that is, 
thinned out, felled, and reproduced, or replanted, in succession, a block being taken in 
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hand each year. In carrying out such a system, considerations must be attended to, such 
as the relation of the block to the whole forest system ; the needs of the people in timber, 
firewood, leaves for manure and pasturage ; the soil, the situation as regards winds (which 
must be attended to in felling to lessen damage), and precautions against insects, fire, 
trespass or theft. 

The plans need revising every twenty years, though it is marvellous,to notice to what 
an extent the original scheme has generally answered. i 

After a forest has (to give some idea of management) by thinning, planting, and so 
forth, been gradually got into perfect order as described, the system of natural reproduc- 
tion forms great part of the German method. It is as follows :— 

The rotation and periods are fixed in the working plan. For beech ‘ hochwald” it 
is in Hanover one hundred and twenty years, divided into six periods of twenty years 
each, that is to say, when the forest has been brought into order there should be nearly 
equal areas under crop of trees in each of the six periods, that is, from one year to twenty ; 
from twenty years to forty, and soon. When a block arrives in the last period, felling 
is commenced by what is called a preparatory clearing, followed by a “clearing for light” 
in the first year after seed has fallen (the beech seeds every fourth or fifth year) with the 
object of—Ilst, preparing the ground for the seed ; 2nd, allowing it to germinate ; 3rd, 
affording light to the young seedlings. If there is a good seed-year and sufficient rain, 
the ground should be covered with seedlings in two or three years after the first clearing ; 
but it is better generally to wait for a second seed year, and aid nature by hand-sowing, 
transplanting from patches of many to the barer spots, and turning up the turf to give 
the seeds a better chance of germinating. 

When the ground is well covered the old trees are felled and carefully removed, so 
as to do as little damage as possible to the new crop, and the block recommences life, so 
to speak, nothing further being done till the first thinning. The time allowed between 
the first and final clearings is from eight to fifteen years. But in many provinces they 
do away with this system, and remove the old trees so gradually that there can hardly be 
said to be any clearing at all, the new crop of trees being well advanced before the last of 
the old trees is removed. 

In these forests can be seen all the periods of growth—nurseries and schools for 
seedlings, which are transferred thither, at the age of two to four years, from the seed- 
beds, and are pruned and transplanted as often as seems required till finally planted out, 
sometimes not till twelve or fourteen years old. There are many methods of planting 
adopted here. The steepest and most rocky sides of the hills are covered with forests, 
which have been created by the labours of the Forest Department. In many such 
places, where even the few handfuls of soil placed round the young tree had to be carried 
some distance, it is not contended that the first plantations will yield a pecuniary profit, 
but the improvement in climate by the retention of the moisture, and reclamation of 
large tracts formerly barren and unproductive, is taken into account ; besides which the 
dropping of leaves and needles from the trees will ere long create a soil and vegetation, 
and insure the success of plantations in future years, and consequent surplus. 
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PRUSSIA. 


Prussia has twenty millions of acres of forests, ten millions of which are private, 
and the remainder, with which we have more to do, state, commercial, and ecclesiastical. 

Of these the income is $14,000,000, and the expenses $7,500,000, leaving $6,500,000 
clear. This will not show much, in fact not more than 65c. per acre, but there are other 
returns of more than mere yearly revenue importance. When it is considered that this 
result is arrived at without trenching on the capital or stock of timber in the forests, 
which, on the contrary, is being increased and improved in every province of the kingdom ; 
and that the indirect value to the people of many forest privileges, which they exercise 
free of charge, must be very great, not to mention the benefit to all in the shape of 
public recreation grounds and an improved climate, some idea may be arrived at of the 
enormous value and benefit such a system of state forests must confer on Prussia. 

The forests, as already stated concerning Hanover, form part of the finance depart- 
ment, and are presided over by an overland-forest-master, and ministerial director, aided 
by a revenue councillor and joint ministerial director, and a numerous council or board, 

There are two forest academies, one near Berlin and one in Hanover. The overland- 
forest-master is curator of the academies, and at the head of each is an over-forest-master, 
who is aided by a numerous staff of professors and assistant-professors. 

There are twelve provinces in Prussia, divided into thirty circles, and to each an 
over-forest-master, who is appointed to represent the forest department in the council of 
local administration, and is aided by councillors and by the forest masters as a board, to 
represent forest interests in the government. Next in order come the forest-masters, 
numbering one hundred and eight, in charge of divisions with an average area of sixty 
thousand acres, and then the executive officers, seven hundred and six over-foresters, 
to each of whom is 7,000 acres, and to each of whom is attached a cash-keeper, and 
three thousand six hundred and forty-six foresters, or overseers, with ranges of a thousand 
to three thousand acres. . 

At the academy near Berlin are seven professors with assistants. There is an 
experimental garden attached, with an over-forester in charge of the technical portion, 
and professors for the meteorological, zoological, and chemical sections. The number of 
students averages sixty-five. The varied apparatus includes a building where the seed is 
dried and separated from the cones, large seed-beds of spruce, fir, and willow, full oppor- 
tunities of transplanting seedlings, and examples of every kind of trees for botanical 
study. 

There is here a museum, rich in specimens of all sorts of birds, animals, and insects 
found in the forests. In cases where the animal or insect does damage to trees, speci- 
mens of the branch, bark, leaf, or cone, in a healthy state, and after being attacked, are 
exhibited close to each, so that the students can see at a glance the nature of the damage, 
and connect it with the animal which causes it. Thus we have squirrels, rats, beavers, 
mice, set up gnawing the barks, grubbing at the roots, etc. Insects are shown in the 
several stages of their existence—larve, chrysalis, caterpillar, moth, with their rami- 
fications in the stem or branches of the tree. These, with specimen blocks of almost all 
descriptions of timber, form a most instructive collection. There is a forest district 
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attached, remarkable for the growth of Scotch fir and spruce on a poor sandy soil, and in 
spite of repeated attacks by insects. 
| Nothing is more remarkable than the extent of study required from forest candi- 
dates, and the number of years they are content to spend in studying or waiting an 
appointment. The would-be over-forester, which is the lowest of the gazetted appoint- 
ments, must pass certain terms at a Government school, a year in a district with an over- 
forester, an examination as forest-pupil, two years at a forest academy, an examination 
in scientific forestry and land surveying. He is then a forest-candidate. Then two 
years practical study, nine months of it doing duty as an actual forester ; then another 
examination. He is now an over-forester candidate. The first examination tests his 
theory ; the second his practice. Then he will be occasionally employed in the academies, 
or in charge of a district, only then getting allowances. After five years of this he may 
look for steady employment. 
| Thus five years without pay are given in study; five in probation with but meagre 
pay when employed, and the time is often longer, before regularly installed. Yet so 
great is the desire for Government—especially sce Hn ely that there are numerous 
Le cidates 
The qualifications for admission into the subordinate grades—forester, sub-forester, 

overseer—have a military tendency. Candidates, after two years in the forest, enter a 
jager battalion, and bind themselves for twelve years’ service. After three years they 
obtain leave, and are employed in the forest as huntsmen or gamekeepers. After eight 
years they must have passed the forester’s test, which consists in six months’ charge of a 
district, and an examination. At the end of twelve years they are discharged with a 
2ertificate entitling them to employment in the forest establishments. The appointments 
wre much sought after, and in 1867 there were two hundred and twenty-one applicants 
for one hundred and forty-five vacancies; but many are absorbed by communal and private 
forests. . 

_In some provinces the Prussian Government has certain rights concerning the man- 
agement of even private forests—in others none. 
| ' While on the subject of Prussia, it may be well here to insert some extracts from a 
letter received from Baron Von Steuben, a Prussian nobleman, now Royal Chief Forester 
of the German Empire, by the Forestry Congress, at Cincinnati, in April of last year. 
He remarks :— 


| “ There can be no doubt that every country requires a certain quantity of well-stocked 
woods, not only to supply the demands for building material and fuel, but more especially 
50 secure suitable meteorological conditions, to preserve the fertility ‘of the soil, and out 
of sanitary considerations. The ratio of the minimum quantity and judicious local distri- 
sution of the indispensable forest to the aggregate area cannot be expressed by a universal 
‘ule, but the same can only be approximated by scientific investigation. Above all 
hhings, it is essential to prevent forest destruction where such would injuriously affect the 
‘ertility of the soil. It is important, then, to preserve and to cultivate judiciously those 
‘orests which stand at the head-waters and on the banks of the larger streams, because, 
‘hrough their indiscriminate destruction, fluctuations in the stage of water, sand-bars, and 
nundations of arable lands are occasioned. It appears also necessary to preserve and 
droperly to cultivate woods in quicksands, or the summits and ridges, as well as on the 
steep sides of mountains, along the sea coasts, and other exposed localities. 
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“Tn Germany, and especially in my more narrow-bounded Fatherland, Prussia, it is) 
regarded as of the greatest importance, not only to preserve the forests already there, but i 

to extend them as much as possible. 

‘In the National Appropriation Bill large sums are set apart for the purchase of tl 
such lands as are unfit for cultivation, and for utilizing the same by planting trees. 

“With reference to forests owned by private individuals, they are not restrained in 
the use of their forests, and may, according to their own judgment, clear the same and 
till the soil, in short, do what they like, and yet there may be certain restrictions placed 
on the free use of the same as soon as danger to the common welfare is feared; these 
restrictions are prescribed by the law of July 5, 1875, relative to forest protection. 

“‘This law is applicable in cases : . 

‘“‘l, Where, by reason of the sandy nature of the soil, adjoining lands, or publi 
grounds, natural or artificial courses, are in danger of being covered with sand, q 

“9. Where, through the washing away of the soil, or through the formation of cascades) 
in open places on the ridges of hill and on hillsides, the arable lands, streets, or buildings) 
living below are in danger of being covered with earth or stone, or ot being flooded ; or) 
the lands or public grounds, or buildings lying above are in danger of sliding. 

“3. Where, through the destruction of the forests along the banks of canals or natura 1) 
streams, riparian lends are in danger of caving, or buildings hitherto protected by the} 
woods are in danger of iceflows. i 

“4, Where, through the destruction of forests, rivers are in danger of a diminution of | 
the stage of the water. 

5, Where, through the destruction of forests in open places and near the lakes 
neighbouring fields are seriously exposed to the detrimental influences of winds. q 

“In the cases above mentioned, which have been copied verbatim from the statute 
book, the manner of use as well as the culture of forests may be legally ordered, in ordol 
to prevent those dangers where the dangers to be averted are considerably 4 in excess of | 
the damages which would result to the owner by reason of the restrictions.” | 
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SAXONY. 


The state forests are nearly 400,000 acres, worked at an expense of $500,000, recei 7 
ing $1,750,000, leaving a clear rental of $3 peracre. The expenditure is planting, drai a 
ing, roads, improvement of inferior woods, felling, transport, killing insects, etc. About 
5,000 acres are planted yearly, at an average cost of $7.50 per acre. : 
The fixed establishment is one inspector, fifteen over-forest-masters, one hundred an¢ 1 
twenty district foresters, sixteen cash-keepers, thirteen engineers, twenty- seven fonatomm | 
and eighty-three sub-foresters. 
There is a forest academy at Tharandt, with a separate staff of professors. _ 1 
The system of planting now principally experimented on is much the same as that 
previously described, the young trees being several feet high before the old trees are al 
removed. One operation is noticeable. It was decided to convert a mixed hardwood 
forest, patchy and irregular, with impoverished soil, in 1820, into a coniferous forest, and 
maps were drawn showing what it would be in eighty years. Private intersecting lands 
have been bought up, and by 1900 the ideal chart will be actual. Already, in place of a 
straggling wood, irregularly covered with timber trees of inferior growth, we have now 4 
compact close forest, regularly wooded in sections of different ages, principally spruce a 
Scotch fir, but containing also fine oak, ash and beech, with straight and clean stems. In 
many cases the young oaks have been left where pines were planted, and the introduction 
of the latter has had a wonderfully good effect on the oaks. | 
' All private rights were abolished and compensated in these forests by a Bill paced 
in 1832, 
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BAVARIA. 


The state forests are 3,000,000 acres. The return, after paying all expenses, about 
vi paying p ’ 


$1.50 per acre per annum. About 30,000 acres are planted or sown annually, taking 
35,000,000 plants and 1,000,000 lbs. seed. Persons found guilty of breach of forest rules 
have been punished by enforced labour in the woods. Private forest rights are being 
bought up by the Government. 

The system of management is much the same as that previously described. There is 
a forest academy at Aschaflenburg, with one hundred and sixty-five students. 

| It will be interesting to notice the injury and process of repair in the fine forests of 
the Spessart in Bevaria, The deterioration was caused by felling the forest trees as soon 


‘and litter, and the allowing dense underwood to grow unchecked. Inferior trees got the 


as, or before, they were mature, the impoverishment of the soil by the removal of leaves 


upper hand and prevented the growth of good, while they drained the already impover- 
ished soil and gave nothing in return. Early in the present century the matter attracted 


attention, and every means have since been adopted to grow oaks, beech, and conifere. 
The result is, though not yet equal to the uniformity of other forests, nowhere can 
one find finer clumps and individual trees. Inferior trees will soon be rare in the whole 
forest. In remote portions where the humus had not been destroyed, the growth of 
‘beech and oak is truly magnificent, tracts of 120-year old beech and 300-year old oaks 
being common, the latter with clear trunks running up to a hundred feet high. When we 
| compare these with other portions where the crippled and stunted appearance of the trees 
shows the effect of unregulated grazing and loss of litter, burning of the decayed wood, 


‘and forest theft and mischief, or the soil and vegetation, the result is marked. The cir- 
cumstances, says the Indian Commissioner, are analogous with what has gone on in India 
for centuries, and is still more or less permitted. The vast extent of forests, which once 


elothed the hill sides and extended far out on the plains, and the luxuriant growth of the 
tropics, have hitherto, or until the last two-years, prevented the gradual deterioration of 
| our forests being marked or felt, but the subject has now attracted attention, and none 
| too soon. If any have doubts in the matter, let them visit the Spessart, study the La 
_ of its forests and judge for themselves. 

The forests are sharply protected by law, the average number of prosecutions annu- 
| ally being thirty per thousand acres. ‘The crimes are mischief to wood, pasture, grass, 


_ straw, and miscellaneous. 


AUSTRIA. 


Scientific forestry is not so far advanced as in Germany, but officials are busily intro- 
ducing a reorganization, by means of which, there is no doubt, it will soon be on a par 
| with other states. 
The state forests have been largely sold to meet state necessities, but there still 
| remain nearly 2,009,000 productive acres, which yield, however, after expenses are paid, 
| little over twenty-five cents per acre. 

The existing establishments of forestry are not uniform, but there are about twelve 
hundred employées, of whom twenty-two are forest-masters. Some of these have almost 
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sinecures, while others have six times too much to do, and it is the same with those in the 
subordinate ranks. The forest academy isat Mariabrunn, near Vienna. There are about 
thirty-five students. | 

The collections are fine, possessing specimens of all instruments and appliances made 
use of in felling, squaring, sawing, carting, and preparing timber, models of sawmills and 
machinery of all descriptions, plans of river beds improved and embanked for floating, 
sluices of all sorts, dams and piers for directing rafts in their course and catching fire- 
wood, models of rafts, and specimens of home and foreign timber of all kinds. The dam- 
age done by animals and insects is also exhibited here comprehensively. There is also a. 
forest garden attached to the academy for the instruction of the students. 

The staff of the academy consists of the director, thirteen professors and assistant 
professors, with subordinates in the account office, laboratory, etc. There is also a forest 
school at Bruhl, for training young men (of whom eight were there) as practical foresters. : 

The greater number of those trained here are intended for private and not for Gov- j 
ernment service, their expenses for board and lodging being paid by noblemen and large” 
proprietors, from whose estates they come, and to whom they return as forest officers and 
workmen. The state maintains the schools, and pays the professors’ salaries, and there © 
are no extra fees. This cannot fail to assist the intelligent management of the private | 
forests of the empire, which are very extensive. The absence of numerous candidates for | 
the government forest service,and preference for private employment is noteworthy, when 4 
compared with the opposite state of things in Prussia. The irregular promotion, lack of 
system, and low salaries in the Austrian forest service are the explanation. ) 

The Austrian crown forests have been neglected ; they are patchy with a low and | 
decreasing yield per acre. There has been till now no attempt at rotation of blocks, or 1 
working in periods. As is found in India, a glance at the outskirts of the forests would © 
lead one to suppose it fairly stocked with timber, but a more careful inspection proves | 
that this is not the case, and that only in the valleys and more remote portions, where the : 
soil is particularly good and the axe has not been so frequent in its inroads, is there a fair } 
and regular crop. 

Herr Schuppitch, the present director, is trying hard to change matters, and is ; 
changing the hardwood crop, which has exhausted the soil for that class, with pine growths, 
which besides grow quicker and pay better. He is also dividing into blocks and periods, — 
and planting up many bare or ill-covered tracts, where natural reproduction is impossible 
owing to the absence of standard trees. 


GRAND Ducuy oF BADEN. 


We shall now notice a private forest, that of the Prince of Furstenburgh, in the Black 


———— 
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Forest. The receipts and expenditure are not obtainable, as are the public ones, but we 
are informed that the forests are economically worked, and that the liberal sums expended 
on road-making, fitting rivers for floating, housing foresters, &c,, were well repaid by the — 
facilities secured, and contentment and zeal of the employées. In‘the case of this, as of 
other private forests, 1t is evident that a private individual is not burdened with consi- 
derations of policy and public good as in a State. The forests are, therefore, worked 
with the best profit compatible with their retention as capital. 
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There are about 72,000 acres, in charge of eighteen foresters and over-foresters, who 
of course have many subordinates. The method employed is the slow felling and conti- 
nual reproduction before mentioned, a block being after forty years in clearing before all 
the old are replaced by new trees. Attention and intelligence are necessary, for the seed 
will not grow nor the seedlings flourish without enough light, and the forest officer must 
watch that they get it ; and again much greater care is needed in felling and hauling 
away when the trees are surrounded by lofty saplings and young trees than when the 
seedlings of the next crop are not more than a foot or two high. In this the axe-men 
of the Black Forest are adepts, and the damage very slight to what it would be in other 
hands. 


It may be’ useful to describe their manner of bringing timber down the rivers. 


It cannot here be done when the stream is in flood; in fact, the less water in.it the 


better so long as sufficient is stored up above to float the rafts. Reservoirs are made, 
and the water poured into the river bed when the raft is ready. The streams are often 
small, of only fifteen or twenty feet in width, and have to be prepared for floating, by 
being cleared of any large rocks or boulders, and “ sleepered,” if we may use the expres- 
sion, by pieces of wood firmly fixed in the bed of the stream every few yards. These 
prevent the formation of holes in the bed, and serve for the raft to slide on if it touches 
the bottom. The first impression of the Indian commissioner, when he saw the float, 
composed of stems from twenty to sixty feet in length tied together with withes at the 
ends, and lying zigzag in the bed of a mountain stream, up and down which they extended 
sixteen hundred feet, was that it was simply impossible they ever could be floated down 
the stream, with all its windings, and over the locks and rocks which occurred pretty 
frequently. It contained 880 stems, eight or ten of which abreast formed as it were a 
link in the raft. There were thirty links, not fastened laterally, but only at both ends 
to the next link. The breadth is greatest at about two-thirds from the prow, which is 
narrow, and consist of only three stems abreast, with in front of all a piece formed of 


‘old wood and raised out of water like the bow of a whale-boat, so as to lead the raft, and 


the largest and heaviest stems placed in the broadest part and towards the stern or 
hinder part, which does not taper at all. There are two or three breaks, by which the 
speed is slacked or the raft stopped if needed. When all is ready, the water from above is 
let loose, and the raft, perhaps not now lying in more than a foot of water, begins to float 
a little, but is not let go till two-thirds of the water is passed, as it is a curious fact that 
when let go, if there is much descent, it travels faster than the water, and has to be 
stopped to let the water get ahead again. The raft has eight or ten men and boys, one or 
two of whom stand by the master at the chief break, on which the safety of all depends. 

When let go it is exceedingly curious to see the forward part dart off at the rate of 
five miles an hour, and the several links which have been lying zigzag and perhaps high 
and dry uncoil themselves and follow in its wake till the whole dashes along at great 
speed and apparently uncontrolled. Accidents are rare, as they are well trained (lads of 
six or eight can be seen going down in miniature floats) ; but for one not accustomed to it, 
it is nearly impossible to stay on the raft at all, as it literally springs out of water on 
touching a rock, dashes round a rapid turn, or jumps a weir with a fall of several feet. 
Forty or fifty miles can be got over in a day if stoppages to let the water ahead are not 
too frequent or the stream is not swollen by rains. 
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REMARKS ON GERMANY. 


/ 
The Indian commissioner proceeds to remark on the German system of forestry. 


Perhaps it will be here admissible that I make one myself. Let me say that, when we | 


consider the immense extent and rapid growth of forests in India, the vast amount in 
Government hands, and yet find that they are so rapidly deteriorating as to necessitate 
the despatch of commissioners to Europe to learn the methods of preserving the forest, 
it is likely that Canada has just as much reason to bestir herself in the matter. Let us 
notice also, by some of the valuable tables Capt. Walker has furnished, that in Germany 
and Prussia alone there are nearly two hundred and fifty millions of acres of forests. 
We will well have already understood, by the foregoing pages, how different the great 
mass of these forests, with their great reserves of growing and well cared for trees, 
planned and prepared for many years, so that the forest can be depended on to give its 
regular and annual yield of valuable timber in perpetuity, are from our Canadian 
reserves, which are cut without regard to the future, and are fast disappearing before the 
combined assault of the settler and the lumberman. . 


On asking, where are we to look for a model or precedent on which to work, he 
replies ‘‘To Germany, where the management of forests by the State has been carried 
on for hundreds of years. Not the mere planting of a few hundred acres here, or 
reserving a few thousand acres there, but a general system of forest management, com- 
mencing by a careful survey, stock-taking, definition and commutation of all rights and 
servitudes, careful experiments in the rate of growth, the best soil for each description 
of tree ; in fact, in every branch of the subject, and resulting in what we find to-day, 
hundreds of thousands of acres mapped, divided into periods and blocks, and worked to 
the best advantage both with regard to present and future, and the annual yield of which 
now, and for many years to come, is known and fixed to within a few hundred cubic 
feet.” 

“The great difference,” says the commissioner, ‘‘in climate and local conditions 
‘between India and Germany would, doubtless, necessitate important modifications, but I 
can see no reason why the broad principles of organization and forest management should 
not be applied with success to our Indian forests, that is, gradually feeling our way as 
regards the best mode for the forest, and the wishes and interests of the people and the 
State.” he. | | 


I would here remark that this is still more applicable to Canada, as our climate 
presents no difference of moment. 


‘‘T do not think,” he continues, “that we have much to learn from the Germans 
with regard to the planting and rearing of young trees; but it is with regard to the 
best method of managing groups or plantations that I consider we may, with advantage, 
take a leaf out of their book. For instance, I would certainly introduce, in an experi- 
mental manner, and ona very small scale, their system of rotation, clearing, and periods, and 
endeavour to bring forward a second crop before the first is off the ground, encourage the 
growth of the better descriptions, and keep down the least valuable, so as gradually to 
arrive at groups of trees of the same age, description, and class, and eventually at blocks 
worked in rotation, and containing always a sufficient stock of crop coming on to meet 
the requirements of future years. To arrive at all this the most careful observations and 
experiments will have to be made as to the rate of growth and yield per acre of each 
description of forest, the conditions under which trees grow best and form the most 
timber, some requiring close and some open planting, some nurses and some not; some, 
like the oak, requiring a great deal of light, while some, like the beech, do best for many 
years in the shade. All these points, and many more, demand attention, and till they are 
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settled we shall be merely groping in the dark. Im fact, I think it may be taken for 
granted that all we will do in the way of forestry in the Madras Presidency, during the 
present century at least, will, after all, be but experimentalizing, which fact, however, 
need in no way delay the demarkation, survey, and settlement of the forests.” 


It may be said here that, if it be necessary to commence at once, in India, it is 
probably more necessary in Canada, where the process of growth is so much less rapid. 


Concerning the capabilities of German foresters, the Captain says :—‘ An over- 
forester, and even many of the foresters and overseers, can tell the name, local and 
botanical, of any tree, shrub, and plant, classify it, and state its uses ; name and classify 
every beetle and insect in the forest, and know whether they are harmless or destructive 
to trees, in what shape they do damage, and what are the best known preventive measures ; 
inform you of the nature of the soil, and to what period the formation belongs; what 
trees will grow best, and why. All this is known thoroughly, theoretically and 
practically. 

“Then as to the district, the exact yield, rate of growth, and annual increase in 
value of each block is thoroughly known and can be put down in figures at each moment 
by the over-forester, who can tell at the commencement of each year how much timber he 
is going to cut and sell, and from what parts of the forest it is to come, how many acres 
have to be partially cleared for natural reproduction, how many to be planted, sown, 
thinned, or planted up. The mere details of all this are left, as a rule, entirely to the 
subordinates, who thoroughly understand them. 

“The forest-masters in charge of divisions possess not only the theoretical and 
scientific knowledge acquired in the forest academy, and the practical experience gained 
while they were over-foresters in charge of a district, but the more extended knowledge 
and wider views from their larger field for observation and comparison of causes and 
results. They are then qualified to decide most points, revise working plans, and super- 
vise operations generally, whilst settling complaints and complications in connection with 
the forest administration, advising the local head of the department, and compiling 
valuable reports and statistical information.” 


Tue BritisH Isuegs. 


There are many forests, both Crown and private, in the British Islands, concerning 
which, as they appear to be managed on different systems, I shall merely state such points 
as seem to have some bearing on possible operations in Canada, or may show the progress 
made in late years in planting and foresting operations. 

In the New Forest, Hampshire, containing 91,000 acres, much has been planted 
with Scotch fir and larch in 1853, and with oak in 1857. What is noticeable is that the 
first, planted as nurses, are planted here so much before the others (both are elsewhere 
frequently planted at once). It is done to establish the nurses, and give shelter from the 
cutting winds prevalent here. They transplant here from the first nursery to another— 
the last one near the ultimate destination of the trees. 

The Dean Forest, in Gloucestershire, has 22,000 acres, in all. The commissioner 
visited twelve plantations here, ranging from 1844 to the present year. Nurses and 
hardwood are put out together. 

In Scotland, the nurseries of Lawson & Sons, near Edinburgh, are noticed. They 
contain 270 acres. There were thirty millions of conifere seedlings in the beds. The 
pinus pinaster is largely used for planting on light sandy soils near the sea. 

Before sowing or forming the nursery bed the land is trenched to fourteen inches, 
and a crop of potatoes taken off to clean it. In the following spring the seed beds are 


82 


laid out, and the upper soil carefully prepared to suit the nature of the trees which are to 
be sown. Most of the conifere prefer a light dry soil with a considerable proportion of 
sand, and this has the advantage that the seedlings are easily shaken out and freed from 
each other for transplanting. In the case of Scotch fir and larch, the seed is sown in 
May or June, and left in the seed bed for two seasons. The seedlings are then planted 
out in lines fourteen inches apart, and three inches between each plant, are left thus for 
sometimes two years, and then planted out for good. It is thought better, if the frost 
can be prevented from killing the seedlings, to sow in April, and transplant one year 
after, or even the same autumn, as soon as the leaf bud is hard. The spruce requires two 
years in the seed beds, as its growth is slower than that of larch. The pinus pinaster, 
austriaca, and laricio are sown in May or June, and transplanted the same autumn into 
rows six inches apart, the plants close together. Hence they are transplanted the fol- 
lowing autumn, into rows fourteen inches apart, where they are left one or two years 
before being planted out. It is considered an object to shorten tap-roots and encourage 
laterals. (This last idea, it will be noticed, may assist the tree; but not that main object 
of forest preservation, the connection between the upper and lower strata.) 

The Earl of Seafield’s woods, in Strathspey, give an instance of the rapidity with 
which planting is going on in Scotland. There are 60,000 acres, of which half are 
in timber, yet so young, that the commissioner saw little large wood ready to cut, but 
plenty of thinnings. The overseer intends gradually to plant the whole, so that, in 
course of time, a thousand acres could be cut annually and a thousand planted out, which 
. could not, it is said, fail to bring in a large revenue, without trenching on the capital of 
timber. Three lines of Scotch fir the commissioner saw lifted and tied in bundles for 
planting out. This was done expeditiously by the five-pronged fork, two men digging 
out:the young trees, which are then lifted by women, the earth shaken off, and tied in 
bundles for planting. This list will give some idea of the progress on only one estate :— 
Duthil Hill, 700 acres, planted six years; Deshar, 1,100 acres, within seven years ; 
Sluemore, 600 acres, five years ; Revock, 700 acres, four years ; Bengalupin, 1,200 acres, 
six years ; Advie, 300 acres, one year. 

A point here presents itself which, though it seems vague, and not according 
with Canadian experience, it might be well to examine and find the meaning of. The 
Strathspey overseer'considers that ‘‘in Strathspey, at least, the land should be left barren 
and untouched, after it is cleared of trees, until the natural herbage, whether heather, 
grass or moss, which existed before the trees grew, recovers; and that if planted before 
this takes place, failure will result.” | : 

It may be remarked that oak is now little planted here, its use for ship-building 
being much less than formerly ; while, even for backing for ironclads it is abandoned in 
favour of teak, which has not the injurious effect on the iron produced by the contact of 
oak. Scotch fir and larch are much planted, and are rapid in natural reproduction. 
Whenever the natural vegetation has sprung up in places formerly covered with coni- 
ferous trees, the seeds germinate. This is then protected by wire fences with great 
success. In a large tract of self-sown forest in the Grantown district, enclosed six years 
ago, the Scotch firs average six feet high, while individual trees run up to ten feet. 

Wire fence, tarred, three feet eight inches high, can be constructed for seventeen 


83 


. 


cents' per yard, posts and all, and is much used. After ten years, or when the trees have 
grown out of harm’s way, pasture is sometimes let. Enclosed plantations for this pur- 
pose command 2s. 6d. per acre, while ordinary hill side pasture gets but 6d. 

The Earl of Mansfield’s woods, in Perthshire. These are about 10,000 acres. 
Planting is going on constantly. There are nine district foresters, and a large staff of wood- 
men. A large plantation of Douglas pine is mentioned as doing remarkably well. They 
were planted in pits fifteen feet apart, fifteen inches square, and ten inches deep, with larch 
and Scotch fir nurses at four feet apart. The pines average twenty-five feet in height. 
The nurses are being removed. The overseer disagrees with the Strathspey statement as 
to leaving the land bare, and considers that it is only the insects (the beetle) which 
hinder the growth of seedlings on land cleared of conifers. He succeeds well by exclud- 
ing cattle for one year, letting the grass, etc., grow, then burning it when dry, and 
planting out. 

The Duke of Athol’s woods, in Perthshire comprise 10,000 acres, and were com- 
menced in 1728, principally with larch, which has done well in places, but is now under- 
going the substitution of Scotch fir, which pays better. Oak coppice cut at intervals of 
twenty years yield $60 per acre. 


Forests oF Luss AND THE HARz. 


Another gentleman, M. Gustav Mann, Conservator of Forests in Bengal, has pro- 
ceeded to Germany for the same purpose as Capt. Walker, and gives some further 
important information relative to the German forests. 

In the plain, of North Germany the Scotch fir is the principal forest tree, and better 
suited for deep, loose, sandy, than for heavy loaming soil. 

The great ‘“‘ Luneberg Heath” is mentioned, as having been covered with wood, but 
the indifference of the inhabitants to the existence of forests, originating in the common 
belief that they will continue to exist, no matter how recklessly treated, the desire of the 
villagers to get grazing ground for their cattle by burning the forests, the indiscriminate 
usage of the wood and method of felling in vogue, have destroyed hundreds of miles of 
forest, and have left the greater part of the Luneberg Heath barren, covered almost 
exclusively with heather, and of little use to any one. Now the evils are seen, and with 
a view of restoring these forests large sums of money, and much skill and labour, are 
being expended. 

I will quote here a short description of the method used in planting the Scotch fir 
in such localities, The land is first ploughed, after which a man proceeds along the bed, 
making holes at distances three feet by five, with a wedge spade (one quite straight, made 
all of wood except the edge, which is shod some inches high with iron, and is two inches 
thick at the top of the blade). This he forces into the ground, withdraws it, and passes 
on, while two women follow him, who plant by holding the seedling against one side of 
the hole, while with their foot they press the opposite earth against the plant. The 
material for planting consists of one-year old seedlings of Scotch fir, and occasionally a 
two-year old seedling of spruce, which are raised in the ordinary way by sowing in fur- 
rows. ‘The Scotch fir requires more light and air than any other, and does not thrive at 
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allin the shade of other forest trees. For the same reason natural reproduction (in 
forests) is very difficult, and not attempted here. As a tree affording some shade to other 
trees which require it, the Scotch fir is well suited. If sown or planted very close, early 
attention to thinning out also is necessary, as plants early stunted never fully recover 
their strength. The soil not being rich, the trees are not allowed to grow older than sixty 
to eighty years, this being the age at which the comparative yield of wood is best. Spruce 
is planted in small numbers with the Scotch fir, and even where the soil is not good 
enough for it to grow up into large trees with the fir, it becomes beneficial by the cover 
of its dense foliage, which facilitates decomposition of the soil, and keeps it moister and 
cooler than the fir alone could do. : 

It will, perhaps, be as well here to give Mr. Mann’s very lucid description of beech 
culture :— 

Seed beds for beech are prepared in the ordinary way, and the seed is sown in 
autumn as well as in spring. If the former time is preferred, care has to be taken that 
the seed does not germinate too early, so as to be exposed to spring frosts. This is pre- 
vented by covering over the beds after the surface gets slightly frozen, and by removing 
the covering in spring so late that the young seedlings have nothing more to fear from 
the frost. If sown in spring, the seed has to be carefully stored during the winter. 
Steaming, as well as excessive drying, must be guarded against. The first is avoided by 
turning over the seed or even keeping it spread out; the second by slightly watering it 
and turning it over afterwards, so as to distribute the moisture equally. A cool, moist 
room on the ground floor is preferable to a warm and dry one. 

From the seed beds the plants are either removed at once into the forest, or into 
other nurseries for transplanting and keeping until they reach a height of three or four 
feet. If they are to be planted in open ground, without the protection of old trees, they 
are sometimes kept in the nursery until they reach a height of ten or twelve feet, which 
however is a very expensive measure. In this care is taken that the young shoots are 
not removed from the stem, as the bark of the beech is very easily burnt by the sun, and 
otherwise apt to be damaged by the weather. Unnecessary exposure of the roots of the 
young beech is carefully avoided, as they are very sensitive, and demand special care 
during the removal of the plants. Where it can be done some of the soil is left on the 
roots for the same reason. : 

Ordinarily the beech forest trees get re-established by natural production, 7. ¢., the 
shedding of seed from old trees. When the beech gets mixed with other kinds, as in the 
coppice with standard, its regeneration is furthered or checked according to circum- 
stances, but planting is seldom resorted to. 

In the pure, high forests of beech the natural reproduction is brought about by 
gradual and well-considered fellings, which tend to effect this as completely as possible. 
In hilly or mountainous localities fellings are commenced at the top of the hill. These 
fellings take place when the trees have reached maturity, and are three to four in number, 
and distinguished according to the immediate effect they are intended to have on the 
forest. 

The first felling, called in Germany the preparatory cutting, is intended to facilitate 
the decomposition of the dry leaves and branches which cover the surface, and thus pre- 
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pare it for'the reception of the seed, which latter, without this precaution, frequently 
germinates without being able to penetrate with its roots the comparatively hard and 
leathery leaves lying on the surface, and often dies in consequence, while weeds and scrub 
easily get up in it, and cover the surface soon, thus adding to the difficulties to be over- 
come by the young plants. It is commenced several years before the intended regenera- 
tion, and carried out gradually ; but where the air and light thus admitted are not 
sufficient to render the surface fit for the reception of the seed, a timely permission to 
villagers to remove some of the dead leaves is resorted to. Besides the preparing of the 
soil, this opening out of the forest induces the tree to flower and bear seed more fre- 
quently than when standing very close. 

The second felling—the so-called seed-cutting—is carried out as soon as the bearing 
of seed becomes probable, which can be judged of beforehand by the appearance and. 
shape of the buds during the preceding winter. An abundant seed-bearing season gene- 
rally occurs with the seed after longer or shorter intervals, but sufficient seed for the 
regeneration of the forest may be reckoned on every second or third year. Precaution 
is used not to remove too many trees at once, as in case of the flowers being destroyed by 
spring frosts or other causes, the restocking of the ground with young plants does not 
succeed. Too much light would dry up the surface of the soil, and induce the weeds to 
overrun the ground, both circumstances seriously interfering with the germination of the 
seed at a future season. Where at this time the suitability of the soil remains doubtful, 


a timely loosening and preparing of it in stripes and patches is resorted to to insure 
success. | * 

When the expected seeding of the trees turns out a failure, further clearing is care- 
fully avoided, to prevent the deterioration of the soil or overgrowing with weeds. If, 
however, the season is a favourable one, and produces sufficient seed, and the young 
plants germinate, this felling is soon extended toa greater number of trees to admit more 
light and dew to strengthen the young plants. 

For the purpose of getting the seed worked into the ground, herds of swine, cattle, 
etc., are often driven through the forest with good effect. 

Seed beds are sometimes established in the neighbourhood of a forest at the same 
time, to furnish young plants for the filling up of vacancies, which, however, are also 
obtained nearly as good out of the forest itself from places where the plants stand thick 
enough. Altogether the aiding of the natural reproduction by artificial means, either 
sowing or planting, is at the present time generally resorted to at once, as such measures 
always lead to a more satisfactory accomplishment of the desired regeneration, and save 
time. ‘ 

The third felling is called cutting for light, as its chief purpose is to admit light and 
air in greater abundance as the young plants require it. This is generally commenced 
when the seedlings are two years old. It is also regulated very much by circumstances, 
and while in the one case the forest trees may be required longer on account of the spring 
frosts, so very injurious to the young beech, in others their early removal is necessary, 
even if an increase in size be sacrificed, for the establishment of the young trees. Neither 
do partial failures prevent the removal of the old trees, but are resorted to at once by 
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_ sowing or planting as the safest and quickest mode of securing the establishment of the 
young forest. | 

After the third or light felling follows the gradual removal of the old trees, or final 
clearing, which is regulated in the first instance also by the requirements of the young 
trees, and after this by the fixed yearly out-turn, as laid down in the working plan. As 
a general rule, all these fellings are carried out gradually, without causing sudden changes 
in the forest. The aiding of natural reproduction is either accomplished by sowing, if 
failures are perceptible early, such as non-germination of the seed or death of the seed- 
lings ; or by planting, if the seedlings get destroyed later by spring frosts, or are choked 
by weeds. The sowing is carried out in the forest in strips two feet wide, in furrows, or 
in patches two to three feet square, prepared by hoeing for the purpose, and by loosening 
and levelling of the soil; while planting is done by seedlings two to three feet in height 
taken from adjoining nursery beds, or from spots in the forest where there are more than 
are necessary. 

‘Tt is evident,” says Mr. Mann, “ that if, with all this care and attention to aid 
natural reproduction, still occasional failures occur, how unreasonable it is to expect 
forests in India to keep in an equally rich and thriving condition if left to themselves, 
or worked only with a view of extracting the timber from them.” I would also apply 
the remark to Canada, and observe also that Captain Clarke respecting India, and Hon. M. 
Joly concerning Canada, make precisely the same statement, to the effect that the forests 
in both countries, cut over and carelessly managed, are often, so far as any available 
supply of good timber is concerned, only forests in appearance. 

It may be noticed that the beech, of all other trees, is said to improve the land, 
forming a rich vegetable mould, to gain the benefit of which other trees—oak, ash, maple, 
larch, Scotch fir—are planted among the beeches, and do well. I may notice here that 
in Canada, while clearing the forest, this did not appear to me. I generally found the 
maple on the richest land, and where beech were intermixed a lighter loam. 

One description of forest much used in Germany is called ‘‘ Middle Forest.” It 
contains a number of high trees cut at long intervals for timber, and below them a coppice 
(smaller trees growing from roots of previously existing trees, and which will themselves, 
when cut, be succeeded by similar ones) cut at much shorter periods for firewood. In 
cutting the coppice, young trees are left to replace the tall ones when cut. 

A method of planting used here should be noticed. A small spade of solid iron, 
about twenty pounds in weight, fourteen inches long, seven inches broad at top, five at. 
bottom, with a handle four inches long, is driven into the ground, and bent to all sides, 
then drawn out. The plant, three to four years old, of beech, spruce, or oak, etc., is 
dipped into a thin mixture of loam and water, which adheres easily. In this state it is 
pushed with its roots into the hole as far as possible, and with continual shaking, by 
which the roots get straight down into the hole, drawn up to the level at which the plant 
should stand. Here it is held by one man, while another drives in the spade a second 
time, about three inches from the first hole and parallel with it, and first presses with its. 
point towards the first hole, and then with the broader part, by which means the plant 
gets very firmly pressed into the soil. If necessary the spade is driven in a third time, 
to close up the second hole slightly. The soil is then beaten firm with a mallet all round 
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the plant, but not striking closer than three inches. This mode is very successful ; it is 
carried on without preparing the soil, and answers in stony ground, on account of the 
strength of the spade. 

On the Harz Mountains (the scene of many a supernatural legend) are vast forests 
of spruce, kept with much care. One remarkable point in the management is the Gov- 
ernment seed-drying kiln at Westerhof, for getting the spruce seed out of the cones and 
cleaning it of wings, which is carried on here extensively, the spruce being plentiful, of 
excellent growth, and producing exceptionally good seed. The cones are collected by 
contract work, and varies according to the seasons, if plentiful or otherwise, and generally 
enables the workman to earn 50 cents to 75 cents per day. After all the Government 
stores are filled, private persons are allowed to collect, for which the person has to pay a 
small sum per season. In the cones the seed remains good from seven to eight years. 
The Government kiln turns out about 180 cwts. per season, while private parties in good 
seasons have turned out as much as 1,600 cwts. besides. The cones, when first brought 
in, are stored in large rooms, with perforated walls, so as to admit a free current of air 
through them. | 

The kiln itself consists of three rooms, the centre one of which is heated by means of 
a large oven, from which large iron pipes, six inches in diameter, pass twice through the 
room before they enter the chimney. This room is separated by walls, in which there are 
holes of nine inches, from the two outer rooms, in which the cones are being dried. By 
means of these holes, which can be closed at pleasure, the temperature in the drying room 
is regulated, and kept between 122 and 128 Fahrenheit. The drying is done in large 
wire drums, out of which the seed falls on the floor of the room. There are twelve in 
each room, and are turned from the outside of the room, where it is cooler. They are 
filled in the evening, the temperature got up, and so left for the night. The next morn- 
ing the fire is lit again, and the drums being turned every half hour, by night the cones 
are empty. Half the cones are used to heat the kiln; the rest sold for fuel. It costs 
Government about six cents per pound. What is not needed is sold at nine. 

It is noticeable that the spruce wood, among other uses, is ground into pulp for 
paper manufacture, several mills in the Harz Mountains being employed in this manner, 
It might: be worth consideration whether, under an improved system of forestry, the 
waste wood left in such quantities in hewing and score-hacking could be, in our great 
Canadian spruce forests, so employed. 

Tt will be well to give an account of the method of reproducing ae caring for spruce 
forests, both because our own forests will soon need replanting, and to give some idea of 
the care taken in maintaining woodland property in foreign lands. 

Natural reproduction of the spruce is seldom attempted, as too slow and uncertain ; 
but if there are thriving naturally some clumps of any extent, they are kept up. Almost 
all spruce forests are regulated high forests, with complete clearings, either re-sown, 
which is still preferred by some, or planted, which is by far the most general mode of 
establishing or re-establishing spruce forests. If sown, lines about two feet in width are 
prepared by clearing the weeds, etc., off the ground, and placing this at the edge of the 
lines to prevent the wind blowing among the seed, or rain washing them off. The soil on 
these strips is sometimes loosened and left as it is if the seed is to be sown broadcast. If 
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the seed is sown in rows, small furrows are made. Between the strips, ground twice as 
wide is left. For plantations, the seed is sown in seed-beds, which are good, even, and 
sheltered pieces of land, about half an acre in size, and well dug up, afterwards levelled 
and occasionally slightly manured by the ashes of the weeds, remains of wood, etc., col- 
lected on the surface, brought together and burned, and afterwards mixed with the soil. 
These seed-beds are usually in the immediate neighbourhood of the ground to be planted, 
and have to be fenced in. If the seedlings, after they are three or four years old, have 
to be removed from here at once to the spot where they are to remain, -the seed-beds have 
to be larger, especially if the young plants are to be planted out in numbers, 2. e., three or 
four in one hole. In the latter case the seed is sown generally in furrows, one foot apart, 
as being more convenient, and requiring here in the hills about seventy-five pounds of seed 
for half an acre, which is sufficient to plant fifty acres of forest. The better plan, how- 
ever, is to have the plants from seed-beds, after they are two years old, transplanted 
singly into a nursery at about seven inches distance, where they remain until they are 
four or five years old ; this, however, requires as much space again for the nursery as for 
the seed camp. Not unfrequently four to six year old seedlings are taken from the 
adjoining forest, where they are generally so close as to permit of the removal of many 
of them ; and this is the most inexpensive way of procuring seedlings in limited numbers. 
Where there is a demand for thinnings, the planting of three or four plants in one hole 
recommends itself. If it is likely that the ground get run over rapidly with weeds, or the 
soil dried up by the sun, the replanting is done as soon after the removal of the old forest 
as possible, whilst where the danger from insects, especially the small beetle, is great, 
the ground is let lie two or three years first. Planting is done in autumn as well as in 
spring, but the latter is preferred. Spruce is planted four or five feet apart. __ 

To protect the spruce forest against damage from insects the forester has to be con- 
stantly on the alert, as they are many, and if not checked in time, great damage is done 
by them. The most destructive noticed was the ordinary spruce bark beetle, which 
attacks the bark of living trees, and had, in some of the localities visited by the commis- 
sioner, destroyed so many trees that, when the diseased were removed, the forest had 
"become so open that the wind would soon have removed the rest had they not been felled. 
Experienced men are told off to guard against this danger, by going through the forest to 
search for the trees attacked by the beetle, and fell and bark them to prevent the spread- 
ing of the insects. In most cases, they are quite able to hold the insects in check. 
These generally attack trees loosened in the roots by wind, known after the beetle gets 
in by their foliage turning yellow. In spring, when they are worst, healthy living trees 
are felled at the southern margin of the forest in sunny spots, for the purpose of attract- 
ing the beetle. Such trees are often full of them three or four days after being felled. 
The trees attacked are barked, which destroys the larve if not too far advanced ; if so, 
the bark is burned. To prevent any escaping while barking, a cloth is spread under the 
stem. The timber beetle, which attacks new felled trees, going deep into the wood, is 
also common there, and is watched for closely. For the young plantation of spruce the 
- first mentioned is the most dangerous, as it eats off the bark above the roots, and kills the 
tree. Fresh pieces of bark a foot square, inner side down, are laid around before or after 
planting. The beetles go under, and are caught and killed. The bark is examined every 


morning. 
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SILVER FIR AND SPRUCE IN THE Buiack ForREst. 


The Black Forest mountains are the home of the silver fir. The winters are severe— 
five to eight feet of snow on the hills from November till April ; three feet in the valleys 
‘from December till March. They are partly regulated forest, in which, however, a gradual 
felling for their reproduction is carried on over one-third or one-fourth of the whole area 
at once, from which every year during thirty or forty years the largest trees are removed, 
while the rest are allowed to grow larger during the remaining years. ‘This is done, as 
the price these large trees fetch is much higher in proportion than that of the smaller 
ones, and all are felled and removed in one piece if possible. Natural reproduction is 
chiefly resorted to in these forests, which, in consequence of the young plant growing well 
in the shade of the old trees, is very easily accomplished, even though it is extended over 
such a long period as thirty or forty years. To be able to keep as many trees as possible 
growing on the lands on which the regeneration of the forest is going on, the branches up 
to one or two-thirds of the height of the tree are sawn off to admit air and light to the 
young plants below, which does no harm to the silver fir, but, on the contrary, is said to 
aid the more rapid increase of the trunk, while the branches are used for litter. This 
sawing off of the branches is commenced from above by men who earn about forty-five cents 
aday. Regular seed-bearing seasons occur at longer or shorter intervals, but nearly every 
year there is sufficient seed to increase the number of young plants where it is wanted. 
Moss cover is very favourable for the germination of the seed, whilst in such places as 
get covered with grass or weeds, or where for other reasons the seed does not germinate 
freely, the soil is at once prepared, by clearing and slightly loosening it in strips and 
patches, for the reception of the seed, the germination of which is thus facilitated. If 
the open space in the forest is so large that the seed from the old trees does not reach 
the whole of it, sowing by hand is resorted to early, so as to let the young plants be as 
nearly as possible of the same age. If, by the time the old trees are nearly all removed, 
there are still some parts not covered with young trees, planting is resorted to. For the 
better growth of such planted trees the existing groups are somewhat rounded off, to 
avoid the young trees planted having to struggle with the others, perhaps already twenty 
to thirty years old ; and where, on incompletely stocked spaces, which have to be filled 
up by planting, there are single trees of some twenty or thirty years, they are cut down 
altogether ; or, if they are standing in numbers, and are not quite so large, some of the 
lower branches are lopped off the outer ones, so as not to interfere with those planted. 
These plants are either taken from nurseries or out of the forest, if the latter have not 
grown in too deep shade, which would render them liable to suffer on being removed to 
open places. | 
The seed is collected with some risk from the trees in October, before the cones open 
and it falls out. As the seeds are very oily, they are best kept in the cones or.sown at 
once. The sowing is done in prepared beds in rows four inches apart, and after germina- 
tion the ground is covered with moss to keep in the moisture. The seedlings one year 
old are transplanted into rows six or seven inches apart, and three inches between the 
plants in the rows, after which the soil between them is also covered with moss. Here 
they have to remain for two or three years before they are fit for transplanting. Shade 
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from the side is very beneficial for the seed beds as well as for the nursery. Plants for 
the nursery are preferable to those out of the forest ; and the latter, when used, are as a 
rule removed with some of the soil adhering to the roots. Planting is better done in 
spring than in autumn, and in the usual way, the roots of the young plants being cut as 
may be necessary. They have to be sheltered as far as possible against sun, dryness, or 
spring frosts, and the plants as a rule thrive better on the cool northerly and easterly 
slopes of the mountains than anywhere else. The silver fir grows very slowly at first, 
and does not get much higher than six inches in the first four or five years, At the age 
of twenty-five years it begins to grow very fast, and increases most between the ages of 
eighty and a hundred and twenty years. It likes best a deep, cool, moist and loamy soil 
with a covering of moss,‘and sends its roots deeper than the spruce, in consequence of 
which it suffers less from wind and storm than the latter. There are many spruce inter- 
mixed, used when natural reproduction of the silver fir fails. Thinnings are necessary in 
the thirtieth year, and have then to be repeated every tenth year, till the gradual felling 
of the largest trees commences. These fellings are regulated by the needs of the young 
seedlings, and are carried out only sufficiently to admit light to the young plants, leaving 
as many of the old trees to stand as can be permitted. 


Moorpan.—In Hanover and elsewhere, where the Government are bringing up thou- 
sands of acres of heath for the purpose of planting forests, great difficulty is found in 
penetrating and converting into good soil a hard: layer called “‘moorpan.” ‘This is broken 
by plough and pickaxe, and Scotch firs planted, whose deep tap-root passeS down into the 
layer of better soil below. The Government pay about $11 an acre for the land. 


FRANCE. 


The administration of forests in France is entrusted to the Ministry of Finance, and 
the head of the Department is the Director-General, assisted by two administrators, one 
charged with the management of the forests and the sale of the products, the other with 
the police of the forests and the forest laws. In the departments there are thirty-two 
conservators, each in charge of one or more departments, according to the extent of 
forests in each. The immediate supervision is entrusted to inspectors, who are assisted 
by sub-inspectors and gardes-generaux, who live near, and personally superintend all ope- 
rations and work of the forest guards, The brigadiers and forest guards live in houses 
in the forest and serve as a police over a certain range. They are required to be present 
at all operations, and to go round their ranges at least once a day to report any violations 
of forest law that may take place. 

The saw-mills in the forests are usually owned by the Government and hired at a 
certain rate to the wood merchants, who buy the cuttings. The timber is allowed to be 
sawn up before it is inspected and marked by the forest guard under the superintendence 
of an inspector. ' 

The forests under the management of the bureau are (State and Commune) about 
7,500,000 acres. There were nearly a million more, which went with Alsace and Lor- 
raine to Germany. Also, there are in France 15,000,000 acres of private forests. 

Of schools of forestry, the French have, at Nancy, one of the best in the world, 
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where pupils are instructed both experimentally and theoretically in all forest learning, 
the collegiate home studies being constantly varied by excursions of parties of pupils, 
under charge of professors, to those forests where, at the time, most can be learned. 
Proficiency in these schools forms, of course, a strong recommendation to future advance- 
ment in the Government or private forest service. For admission to the school candi- 
dates must bring a letter of authorization from the Director-General of Forests, which 
can only be obtained by those from nineteen to twenty-two, without infirmities, and 
having a diploma of Bachelor of Letters, or attainments in classical studies to warrant 
such diploma. They must also have an income of $300 per annum, or a pledge from 
friends to provide it, and $120 afterwards till employed as garde-general on active duty. 

In the difficulties which have hindered the efforts being made, especially in America, 
to preserve a due amount of forest, one of the most formidable has been the disinclination 
to interfere with private rights. It will be of service in Canada in this matter to notice 
how summarily, in France, this matter has been managed. I will therefore quote the 
principles of law upon which the forest code of France is founded, as stated with great 
precision by Professor Macarel (a writer deservedly of the highest estimation) in his 
“ Cours de Droit Administratif.” As they embrace views applicable in other countries 
under like necessities—being, in fact, an extension of the right of eminent domain, or 
that maxim of Roman law, salus populi suprema est—they will be especially germane 


to our purpose. He says :— 


“ Restrictions I mplied in the Free Enjoyment of the Sotl. 


** As to the woods and forests : 

*'The preservation of forests is one of the first interests of society, and consequently 
one of the first duties of Government. It is not alone from the wealth which they offer 
that we may judge. Their existence is of itself of incalculable benefit, as well in the pro- 
tection and feeding of the springs and rivers as in their prevention of the washing away 
of the soil from mountains, and in the beneficial influence which they exert upon the 
atmosphere. . 

“ Large forests deaden and break the force of heavy winds that beat out the seeds 
and injure the growth of plants ; they form reservoirs of moisture; they shelter the 
growth of the fields; and upon hill-sides, where the rainwaters, checked in their descent 
by the thousand obstacles they present by their roots and by the trunks of trees, have 
time to filter into the soil and only find their way by slow degrees to the rivers. They 
regulate, in a certain degree, the flow of the waters and the hygrometrical condition of 
the atmosphere, and their destruction accordingly increases the duration of droughts and 
give rise to the injuries of inundations, which denude the face of the mountains. 

“ Penetrated with these truths, legislators have in all ages made the preservation of 
forests an object of special solicitude. . 

‘“‘ Unfortunately, private interests—that is to say, the action of those who do not 
directly feel the power of the Government—are often opposed to this great national inte- 
rest, and the laws framed for protection are often powerless. 

“In France, the ordinances prior to the revolution carried too far the restrictions 
imposed on private owners. The new regulations fell into the opposite extreme, and 
allowed the proprietors free and absolute liberty to dispose of their woods. 

‘‘ A large destruction followed this imprudent translation from excess of restraint to 
excess of liberty. The proprietors abused this unwonted freedom, and clearings multiplied 
indefinitely, without distinction as to the places where they were made, so that in many 
localities the rushing down of the denuded soil and the deforesting of mountains caused 
the soil needed for vegetation to disappear and left the rocks naked. The rise in the 
price of wood and the easy and certain resource offered to proprietors in the clearing of a 
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planted tract, when compared with the remote and eventual advantages offered in their 
preservation ; the hope of compensation, and, beyond this, the advantages, in one way 
and another, of cultivation, may be recognized as among the causes which sufficiently ex- 


plain the inducements offered to many of these proprietors, which led them to undertake 
these clearings.” 


I would here notice that this is precisely what we have been doing in Canada, and 
that the ill effects which followed in France will surely in no long time be felt in Ontario. 
They are already felt ; we have not the climate we had, nor the favouring moisture when 
most needed. Yet we could get along as we are. But that is just what is impossible. 
We must, while there is time, use some means of averting the evil, or we shall certainly 
become much worse off than we are. M. Macarel goes on :— 


“ At length, this progressive deforesting of the soil of France, joined with the inces- 
sant need of firewood, and the demand for wood by manufactories and ships, have, during 
forty years, made sad havoc with our forest wealth. 

‘‘ A renewal of the ancient prohibitions by the law of 9 Floreal, year XI., was 
deemed necessary to oppose this excessive clearing of woods by private owners. It was 
accordingly decreed that, during the twenty-five years dating from the date of the pro- 
mulgation, no wood should be cut or carried off unless six months’ notice had been given 
by the proprietor to the forest conservator of the arrondissement of the district in which 
the wood was located. Within this time the forest administration might object to the 
clearing off of the wood, and was charged to refer the question before the end of this time 
to the Minister of Finance, upon whose report the Government might definitely decide 
within the same time. It therefore resulted in this, that to make a clearing an authori- 
zation precedent by the administration was necessary, and that if the administration 
thought proper not to grant this, the proprietor was restrained against cutting. 

‘“‘Thus, according to this branch of agricultural industry, the general law of France 
is, that owners are free to vary, within certain limits, the cultivation and working of their 
lands ; but, as to woods and forests, the public interests demand that individuals shall 
not be free to clear them from the soil whenever they please. From hence it follows, 


that the administration has a right to pronounce its prohibition against clearing — 


whenever it is deemed that the public interests require that this be done.” 


The penalties for clearing when forbidden are, I may state, a fine of about $200 per 
acre, and compulsory replanting within three years. This law was, I conceive, in full 
force in 1874, as this quotation forms part of a report to the U.S. Congress of that year. 
It probably is in force still, and justly so. The voice of the people, not of solitary citi- 
zens, Should decide in so important a matter as deforesting a country. 

The French Government have, at great expense, replanted vast and almost barren 
districts ; they have also established great forests along the sea-shore where formerly the 
sand threatened to destroy whole departments, and have averted the evil. But the chief 
means is the prohibition of clearing ; for it is the interest of an owner who does not clear 
to plant and improve his forest, so as to receive an increased income from the trees arriv- 
ing at maturity in increased numbers yearly. 


SwITZERLAND. 


In no country in Europe has the waste of forests been more rapid or destructive - 


than in Switzerland, and in none, perhaps, has this improvidence been followed by more 
disastrous results. The woods, being considered common property, were uprooted ; and 
the soil on the mountains being exposed to the wash of the rains, was rapidly carried 
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away, leaving broad areas of naked rock, from which the water would at once sweep 
down the valleys in sudden and destructive inundations. The autumn of 1868 is memor- 
able on account of these floods. ) 

Public attention has, however, been thoroughly awakened, and active measures are 
in progress to remedy, as far as may be, these evils. The cantons which have charge of 
these operations have for some time, at great expense, been constructing works to control 
the streams, and planting trees wherever practicable. 

I would here remark that this is a very difficult matter compared with what it might 
have been. It is easy to preserve a forest on a hill-side, but the soil once washed to the 
rock, it is another matter. I could point out places in Ontario where splendid forests 
stood, and yet might have stood, now for many miles 


‘*White rock and grey rock, 
Barren and bare.” 


The matter is now in Switzerland taken into the hands of the national Government, 
and the following article gives the idea :— 

“Art, X XII.—The Federal Union of Switzerland has the right of supervising struc- 
tures for the protection of water courses, and of the forest police in mountain regions. 
It will assist in protective structures for water courses, and in the planting of forests at 


their sources. It will enact the requisite regulations for maintaining these works and 
the forests now existing.” 


ITALY. 


Soon after the present Kingdom of Italy was established, a central forest school was 
organized near Florence, under the direction of A. di Berenger, formerly in the Austrian 
forest service of Venezia, and author of an excellent work on the history of forest manage- 
ment in Italy. The school is located in the splendid silver fir forest of Vallombrosa. 


We all remember 
‘Thick as autumnal leaves that strew the brooks, 
In Vallombrosa.” "i 


This is below the crest of the Appenines, on their western slope, about twenty miles 
east of Florence. In winter it is transferred to a lower station at Paterno, in the region 
of the olive. Italian forest literature of direct practical application is comparatively 
modern, but of late the publications of the Ministry of Agriculture, to which sylviculture 
is entrusted, contain much that is valuable. The two most important of these give the 
statistics of forests and the forest law of Italy. There are over five million acres of com- 
munal forests, over six million of private forests, and only half a million acres of State 
forests. One-fifth of the land is in forest. This is scant enough, apparently, or the 
nominal forests have been culled to depreciation, for we are told that— 

‘Projects of a general forest law for the whole of Italy have been repeatedly sub- 
mitted to the Italian Parliament. The evil effects of denudation have been severely felt 
in many parts of the country, and the aim of these proposed legislative enactments has 
hitherto been to guard against further mischief by determining beforehand which lands 
shall, in the public interest, be clothed with forest or kept under forest, and then to place 
the whole of these lands under the supervision or control of the public forest officers 


without distinction, whether they belonged to state, village, commune, or private persons. 
From a report with which the Minister of Agriculture submitted the project of a general 
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forest law in 1870, it appears that the financial exigencies of the country had rendered 
imperative the alienation of the greater part of the forests at the disposal of the State, 
and that it was only intended to retain a limited area of State forests, mainly with the 
view of supplying the timber required by the navy, and the forests required for this pur- 
pose the bill proposed to declare inalienable. 

‘Thus, with regard to forest matters,” says Captain Walker, ‘it seems probable 
that Italy will pursue a policy different from that which has of late years been initiated 
in most provinces of India. In those provinces we acknowledge the necessity of main- 
taining certain areas under forest, or of clothing them with forest when they are bare ; 
but we do not expect any satisfactory success in those attempts, unless the forests to be 
thus maintained or created are under the entire control of the State, and we entertain no 
serious hopes of effecting any real good by the supervision of private forests, or by any 
general kind of control over communal forests, unless the administration or management 
of such communal forests can be vested entirely in the hands of the public forest officers. 

‘In those provinces, therefore, of the Indian Empire, to which I now refer, our 
principal aim is, in the first place, to consolidate the State forests wherever the State has 
suitable forest lands at its disposal; and we. hope that eventually, when the majority of 
public forest officers shall have acquired that professional knowledge, skill, and experi- 
cence which is necessary for a satisfactory management of forest land, that they may be 
found competent not only to manage the State forests entrusted to their charge, but also 
to induce large landed proprietors to follow their example in the management of their 
own estates, and, if such should ever be found necessary and expedient, to exercise an 
efficient supervision over private and communal forest lands; but we think that any at- 
tempt to exercise supervision and control over private and communal forest lands through 
the agency of forest officers who have not actually charge of public forests entirely under 
their own control, and who cannot point to the management of their own forests as an 
example to be followed in the management of the private or communal forests, would lead 
to unsatisfactory results. The further development ofthe general forest policy in Italy 
will doubtless be followed with great interest by Indian foresters, and on this account it 
appeared to me right to add the present remarks.” 


It may be valuable here to notice that in this, as in other points, the practical ideas 
of the Indian commissioner might well be applied in Canada. ‘There is good reason to 
fear over-denudation here ; there is also reason to believe that we shall have an interval 
in which to take measures for avoiding. the evil. In that interval the course stated by 
the commissioner as likely to be followed in India might, it appears to me, profitably be 
pursued here, namely, the taking in hand by Government of any amount of forest fit for 
the purpose, and which could be spared from the operation of the system at present pur- 
sued, and preserving them on the European plan. This will further on be more fully 
treated. 

Russia. 


In this vast empire, where, as in the United States, we have been accustomed to 
believe the forest is interminable, and where, in fact, the amount of woodland in the 
northern two-thirds is more than twice as great in proportion to its area as in the United 
States, the Government has turned its attention energetically to the subject of forestry, 
and has undertaken to establish by regulation conservative measures. As yet, private 
persons and establishments owning forests enjoy the absolute right to cut and clear at 
will. But these do not own nearly so much as the Government, which has about three 
hundred and thirty million acres of woods; the others holding about one hundred and 
fifty. About forty per cent. of the country (Russia in Europe) is timbered. I must re- 
mark that this amount, after so long an occupation, shows that the timber has been taken 


some care of already. For the immense Government woods, they have been placed under 
the care of the Minister of Public Domains, who has a director of the Forest Department, 
and the organization of the service is very complete. For the purpose of fitting young 
men for the duties of forest agents and agriculturists, either for the Government service 
or upon private estates, two special schools of agriculture and forestry have been estab- 
lished—one at St. Petersburg, and one near Moscow. The course of instruction extends 
through three or four years, and the schools are placed near forests, where every detail 
is illustrated. ‘There is also another forest school at Lissino, of the second grade, 
where the course is very practical. 


SWEDEN. 


In 1859 a bureau of Forest Administration was created. Forest regulations, how- 
ever, extend back to 1647, and even before that, private owners were required to plant 
and protect from cattle two trees for each one cut. 

In 1868 a commission was appointed, under the direction of Mr. E. V. Alinquist, 
to enquire into the need of further legislation, and in December, 1870, he submitted a re- 
port with a bill, making 392 pages, besides numerous tables. | 

One clause in the reported bill is a compulsory feature, which, though less stringent, 
is in the spirit of the enactments now in force in most of the countries of continental 
Europe, namely, forbidding trees to be cut for sale smaller than eleven inches at the butt, 
or eight inches sixteen Swedish feet therefrom. 


INDIA. 


The necessity of preserving tropical forests has fortunately attracted the attention of 
Government in British India, where the importance of maintaining an equilibrium of tem- 
perature and humidity is of much immediate consequence to the social welfare ; and the 
growing demands of railroad use, and the various applications of the arts, render it a sub- 
ject of direct practical utility. | 

The matter has been agitated since 1850, and in 1864, Government laid the founda- 
tion of an improved general system of forest administration, for the whole Indian empire, 
having for its object the conservation of state forests, and the development of this source 
of national wealth. The experience acquired in the forest schools of France and Germany 
has been brought to apply in this great national undertaking. Among the more impor- 
tant general principles laid down for the execution of this measure is that all superior 
Government forests are reserved and made inalienable, and their boundaries marked out 
to distinguish them from waste lands available for the public. The Act of 1864, defining 
the nature of forest rules and penalties, has been adopted by most of the local govern- 
ments, and the executive arrangements are left to the local administrations. Various 
surveys have been made to obtain accurate data concerning the geographical and botani- 
cal characteristics of the reserved tracts, and the kind of timber best adapted for various 
localities has been carefully ascertained. 

In 1866, the Government resolved upon sending out five young men, duly qualified 
by education in the forest schools of France and Germany, for the forest department of 
India. An arrangement was made the same year by which forest officers in the India 
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service, who might choose to come to Europe on furlough, would be able to increase their 
professional knowledge by studying forest management and other subjects connected with 
forests in Great Britain and on the continent. A number of officers have availed them- 
selves of these arrangements, and some of their reports have been published. 

Of these, that by Captain Walker, and that of M. Gustav Mann, I have largely used 
elsewhere, as the reader will have observed. 


‘“‘ At the moment of our writings,” says the author of a report from which I have 
obtained much, presented to the U.S. congress in 1874, “the public journals are giving 
most painful accounts of the distress in India from famine. From a careful study of this 
subject we cannot doubt that this calamity is due to the fact that the forests have, of late 
years, been swept off by demand for railroad and other uses much more rapidly than for- 
merly, and that the exposure to winds and sun, thus occasioned, may have largely con- 
tributed to these painful results. The remedies are to be sought in the restoration of that 
due proportion of forest-shade upon which agriculture depends for success. If the officers 
to whom the opportunities for European observation fall, improve them as well as some 
reported by Captain Walker, we may reasonably hope for a radical though not an imme- 
diate restoration of abundant harvests throughout the vast countries of India.” 


Now, since this was written, we have Sir Richard Temple’s valuable book, ‘ India in 
1880,” which I have noticed before. This gives us some idea of what has been commenced 
by the gentlemen who have been writing the reports we have used. He says :— 


‘The Government of India has enacted a law regulating all matters connected with 
forest conservancy, and the provisions of this law are being carried into effect by the sey- 
eral local governments. The forests are divided into two categories ; first, those which 
ware ‘reserved,’ being preserved and worked through state agency, in a most complete 
manner ; secondly, those which are ‘ protected,’ being preserved less thoroughly. The 
best timber markets are mainly supplied from the ‘reserved’ forests. Care has been taken 
to determine what tracts shall be ‘reserved’ and ‘ protected,’ and to mark off their boun- 
daries. The area thus defined in the several provinces already, or likely to be defined ere 
long, will prove to be hardly less than eighty thousand square miles for the whole empire. 
The primary object of the administration is to preserve the forests for the sake of the 
country. Due attention is also given to the financial out-turn ; much income is already 
secured. ‘The expenditure is over five hundred thousand pounds annually, but the 
receipts amount to nearly seven hundred thousand, and in time the forest department will 
have a prosperous revenue. 

‘‘ The superior officers of the department are for the most part British, trained in the 
forest schools of France and Germany. The Inspector General of Forests with the Gov- 
ernment of India is Dr. D. Brandis, whose services to the empire have been conspicuous 
in organizing a system of forestry which is sound and scientific, and is yet adapted to the 
circumstances of the country. Instructions in forestry is afforded to natives also ; forest 
schools are established for them, and in time they will take a large share of the adminis- 
trative work. ; 

“As might be expected, the system of forest conservancy, though generally accepted 
by the natives who dwell near the ‘reserved’ and the ‘ protected’ tracts, is sometimes op- 
posed by them. There must always be some danger lest the foresters should, in their zeal 
for conservancy, infringe upon the prescriptive rights of the inhabitants. The local civil 
authorities are vigilant and prompt in asserting and vindicating the rights of the people 
in this respect ; for the recognition of which rights, indeed, ample provision is made by 
the law. They should, however, be careful to support the forest officers in the execution 
of duties which are of the utmost consequence to the welfare of the country. Many of 
the hill tribes habitually burn patches of valuable forest, in order that the ashes may so 
fertilize the virgin soil as to render it capable of producing a crop without tillage. Hav- 
ing reaped one harvest, they leave the spot marked by charred stumps of timber trees, 
and move on to repeat the same ravage elsewhere. This barbarous and wastefully des- 
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tructive practice is gradually and cautiously checked, by reclaiming these people from 
agricultural savagery, and inducing them to plough lands, and raise yearly crops by 
ordinary husbandry. 

“‘ According to the latest returns there appear to be 29,600 square tiled of demar- 
cated reserve forests, 3,500 square miles of protected areas, ‘and 35 ,000 square miles of 
unreserved forests, or 68,000 square miles in all. This appears a comparatively small 
area for so large an empire, especially when it is remembered that of this not more than 
one half is effectually preserved. Some extensive forest tracts exist, however, in the 
Madras Presidency, of which a return remains to be rendered. There are, further, 31,000 
acres of plantatiogs in various districts.” 


These plantations, | may remark, are those commenced by the foresters under Dr. 
Brandis, and are being every year added to at the rate of some thousands of acres. It 
may be noticed that the forest officers trained in Europe for India, and at work there 
now, number forty-six out of a staff of ninety- hues who have, of course, an immense 
number of subordinates. 

Concerning other countries, it may be generally remarked, that all the nations of 
continental Europe are moving in forestry matters, and that there are many schools 
besides those I have mentioned. 


SoutH AUSTRALIA. 


The colonies of Australia and New Zealand are working earnestly in the matter of 
tree culture. In South Australia there is, we are told, far too little woodland. The 
consequences are that so arid is the country in parts that the reports state they can 
never expect to grow wheat unless the rainfall can be, by the assistance of plantations or 
otherwise, increased. . 

South Australia has moved vigorously in the matter. They have appointed a Conser- 
vator of Forests, Mr. J. E. Brown, F.L.S., who has written a valuable work on tree 
culture there. Reserves have been mapped out, of which one is about fifty thousand 
acres, another nine thousand, another twenty thousand, with smaller ones of six or seven 
hundred—the larger evidently intended to be improved into forests on the European plan 
—the smaller as nurseries and seed-bed for young plants. Houses have been built for 
nurserymen, and all suitable buildings erected, and forest rangers and police appointed. 
The Forest Board had been in existence three years in 1879, and from the report of opera- 
tions sent in by Mr. Brown in that year, giving full and admirably worded details con- 
cerning the soil, trees, and method of procedure adopted and to be adopted on all the 
reserves, there is little doubt that South Australia will, considering how rapid growth, 
when encouraged, is there, (twice as rapid as in Britain) soon possess large and valuable 
forests, fit to yield yearly a regular and large quantity of timber, without either clearing 
or injuring the woodland reserves. 


New ZEALAND. 


To show the destruction of timber even where unnecessary for clearing, it may be 
observed that it is evident New Zealand possessed, when first colonized to any extent, in 
1830, much land in a prairie or unwooded state, as her area was sixty-six million acres, 
and her wooded area twenty million acres. However, by 1868 she had destroyed five 
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million acres of woods ; and by 1873, she had lost eight, leaving her but twelve million 
acres. The destruction was principally caused, not by clearing, but by carelessness in 


allowing bush fires; and it was evident the land would, at that rate, soon be deforested | 


altogether. The well-known writer, Hochstetter, says:—‘‘Individuals should not be 
suffered to turn the country into a desert to the detriment of whole generations to come. 
The woods are ransacked and ravaged, in New Zealand, with fire and sword. During my 
stay in Auckland, I was able to observe from my windows, during an entire fortnight, 
dense clouds of smoke whirling up, which proceeded from an enormously destructive confla- 
gration near the town. When the fire had subsided, where had been a large beautiful tract 
of forest was now nothing but ashes.” An official of the New Zealand Company had also 
pointed out the destructive propensities of the settlers in cutting down valuable wood. 
He says :—‘‘A melancholy scene of waste and destruction presented itself to me when I 
went up to see the forest. Several square miles of it were burning, having been fired in 
order to make room for the conveyance of logs down the creek. Noble trees, which had 
required ages for their perfection, were thus ruthlessly destroyed in great numbers.” 


In consequence of this state of affairs, public opinion in New Zealand was loudly 


expressed, and numerous reports were presented to the Legislature causing animated: 


debates, and large and valuable compilations of these were published. By this time, there 


is every reason to believe, if these reports and plans have been properly attended to and — 


carried out, New Zealand has made good progress in the matter, though we have not, as 


in South Australia, an actual Forest Literature, such as the conservator there has pub- 


lished. 
UNITED STATES. 


The United States have for some years past established a bureau of forestry under — 


the able superintendence of Dr. Hough, who has issued several valuable yearly reports, — 


and whom I have to thank for copies of these as well as for other valuable publi- 
cations connected with the subject. Largely in consequence of Dr. Hough’s labours, 
tree-planting is receiving a rapid impetus throughout the United States, especially in the 
prairie sections ; while in many of those States which have been principally cleared of 


; 
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their forest, great interest is being created in the subject, and important works being car- | 


ried out. 


EXPERIMENTS IN PLANTING IN THE STATES AND CANADA, AND 
DIRECTIONS FOUNDED THEREON. 


TREE SeEeps.—MetHops OF PLANTING. 


In a report of a committee upon forestry, made to the Iowa State Horticultural 
Society in 1875, by Prof. Henry H. McAfee, the following practical statements are made 
upon this subject :— 


‘Seeds may be classified for purposes of treatment into three sorts, viz: nuts, hard 
seeds, and soft seeds. The nuts should always be planted where they are to remain per- 
manently, as the nut-trees do not usually transplant without considerable injury, and the 
nuts’ must be kept damp from the time when they are ripe till planted; at least the 
kernel must not be allowed to become dry, or they will surely fail to grow. Thin, soft- 
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shelled nuts, like the chestnut, will, if exposed to sun and air, dry in a few hours enough 
to prevent growth. So nuts must be kept in earth or on the earth under mulch, or in 
something that will prevent drying till used. Peat, moss, old straw, dust, etc., will do. 
A very good way is to spread them in a thin layer upon the ground, or in a trench go 
located that water cannot stand among them, and cover them thoroughly with mulch, 
planting them at corn-planting time, and about as deep as corn is planted. 

‘The hard seeds are generally somewhat slow to germinate, and need to be in soak 
for a long time, to be frozen wet, or to be scalded before planting, -or to be treated with 
some substance to hasten germination. This class embraces honey-locust, which is kept 
dry and planted in spring, will seldom ever grow the first year, and sometimes will not 
sprout till the third season ; also the stones of cherries and plums and even the seeds of 
apples and pears. If mixed with sand (two parts of sand to one seed by bulk) and 
dampened fully, and subjected to moderate freezing through the winter, all this class 
except honey-locust, coffee-nut, the hawthorns, and red cedar are likely to grow the season 
planted. For these exceptionally hard cases water, heated to boiling, is poured over 
them, and, standing upon them for an hour or two, some may swell, and can then be 
picked out and planted, and the more incorrigible treated to another scald, and thus till 
they all swell, or they are planted in fall and left to grow when they will ; or, in case of 
haws, they may be mixed into bran-mash and fed to sheep or cattle, and the droppings 
planted, when the seeds, softened by the digestion, are likely to grow. 

“The soft seeds, comprising all not named in the two other classes, may be still 
further divided into spring, fall, and winter seeds, each of which require or permits 
different treatment. The spring seeds are those which ripen in spring or early summer, 
as silver or red maples and red and white elm, all ripening from May 15th to June 5th, 
and the rock-elm a little later than the others. These seeds will not keep well and should 
be gathered from the trees before they fall, except where they are so situated that they 
may fall into still water, when, being light and floating, they may sometimes be scooped 
up in large quantities. As soon as possible after gathering they should be planted, not 
covered deeply, say one-half inch, in good mellow soil; and if a fine mulch, like damp 
chaff, can be obtained, it should be lightly spread over the ground, which sometimes takes 
place in June. | 

“The winter soft seeds are ash-leaved maple, green and black ash, sycamore, bass- 
wood, etc., or those seeds which have a tendency to hang all winter in sheltered localities. 
These seeds may be gathered sometimes as late as planting time and immediately planted; 
but if gathered earlier, had better be spread thinly upon the ground, and covered till 
planting time. All others of the soft and winged seeds, not classed as spring or winter, 
are the soft fall seeds, and they should all be stored as directed for the nuts. Hackberry 
and cherry, though properly classed with the hard seed, should be freed from their pulp 
in fall and stored in earth to freeze, and planted in spring without scalding. All seeds, 
_ but nuts, which are large enough to pick up readily, and such as may be gathered floating 

on still water, as noted above, are best gathered from the trees and stored so as not to dry 
_toomuch. They must not be kept in too large masses, as, so dealt with, they may heat 
and spoil. 
| “Tf ground is not very weedy, it may be economy to plant all seeds in permanent 
plantation ; but in old or weedy ground it is generally best to grow them in seed-bed or 
_ nursery rows. If put in the permanent plantation, allowance should be made for poor 
_ seeds, and more planted than you want of trees. The question of check-row or drill 
_ planting is to be decided by the planter, and the same reasons which determine the man- 
_ner of planting corn have weight in forestry, though, generally speaking, forestry is more 
satisfactory in drills than is an annual crop like corn. If check-rows are used, several 
seeds per hill are desirable; and if drills, generally twice or three times as many seeds as 
you need trees should go in. It is not worth while to put tree seeds into any but mel- 
low, moist soil, and to secure good results with them, thorough culture the first year ig 
necessary. A rule of depth sometimes given is to cover with soil as deep as the seed 
is thick, and that is of course very thin for small seeds. But seeds of trees often get 
covered too deep, and any seeds but the nuts ought to grow with half an inch of fine earth 
lightly packed above the seed. Nuts may be planted a little deeper, but not much. 
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‘‘Seed-beds and nursery rows are, all in all, to be advised, and they are generally 
used for seedling trees. Seed-beds are usually four feet wide and of any convenient — 
length, and four inches above the surrounding level. For evergreen and larch seeds, | 
which, by the way, ought not to be attempted by any one not trained in the nursery busi- — 
ness, shades are used in the form of lath hurdles, with openings of less width than the | 
strips, and generally, in addition to the hurdles, windscreens around the beds, while some — 
nurserymen build arbors over their seed-beds, and such seed is generally put in broadcast, 
covering by sifting on sandy earth. But for any of our native tree-seeds, shading will 
hardly be necessary. 

“Drills across the beds one foot apart may be planted, or drills, twenty to twenty-_ 
eight inches apart, may be made of any length, and on the general level, and the seeds — 
planted at the rate of twenty to forty to the foot. Culture, while plants are young, — 
should be by hand, running a hand wheel-hoe, and hand-weeding in the drill, if necessary ; — 
but when the trees have attained some growth, a steady horse may be used, and if the © 
nursery is made of long rows, of course horse labour is better employed than if it is in 
short rows. Most of the native trees will be fit at one year old to remove to permanent 
plantation, and if to be so used, should be dug in the fall, and stored by burying, or in — 
cellar, ready for early planting the next spring.” | 


EVERGREEN PLANTING IN NEBRASKA. 


As to the proper season for planting evergreens, the author of an article in the 
Fourth Report of the Nebraska State Board of Agriculture, remarks :— 4 


‘The exact time when evergreens should be moved has excited much discussion, and — 
there is a wide difference of opinion as to the proper season. My experience after 
repeated trials, is that just when the buds first begin to swell in the spring is the time ;— 
while those removed after they have grown an inch were mostly failures. While a de- . 
ciduous tree, when planted, is without “leaves, an evergreen has an abundance of foliage to | 
give off evaporation. Just at the time mentened. ae spongioles have commenced vigor- 
ous action ; the resinous sap is thinned, and what is needed to secure a new growth is care- 
ful handling ; ; see that the earth, ane should be in close contact with Ate roots, 1s finely 
pulverized, and avoid by all means giving too much water. To insure the growth of any 
tree a certain amount of warmth in “the soil i is necessary. This cannot be found when the 
planting is done early in the spring, and in consequence the fibres lose their vitality and 
are unable to draw the required nourishment, Advantage should be taken of cloudy 
days, when both roots and tops are not exposed to the hot sun or drying winds, and, if” 
the ground is moist, sufficient water only is needed to settle the earth about the roots, 
and then mulching to some distance round the tree will retain the moisture and keep 
down the weeds.” 
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Russ or E. Ferranp ON EVERGREEN CULTURE (NEBRASKA). 
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Suggested by Ten Years’ Experience as an EHvergreen-tree Raiser, and Ten Years as an 
Evergreen forest Planter. 

4 

‘¢1st. Never plant your evergreens in the fall of the year, but do it in the spring as 
early as you can obtain the trees. 

“2nd. Do not set your trees in the ground deeper by an inch than they stood in the! 
nursery. Use no manure of any kind in planting evergreens or larch, but let the soil: 
be mellow and friable, without lumps in contact with the roots. , 

“3rd. Do not plant trees under two years’ old even for stocking a nursery, and for 
the garden and lawn give the preference to trees one to three feet high. 4 

«Ath, Never dig deep among the roots of your trees, but keep the soil mellow and 
moist at the surface by a high mulching ‘of bruised straw or hay, that will prevent the 
weeds from growing. 

‘Sth. Last, but not least, get your trees direct from a nursery, carefully avoiding 
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trees that are hauled in by peddlers in the fall, because such are always killed at the root, 
notwithstanding their green appearance; and here allow mea little digression. Give 
your preference to home nurseries. You have men here engaged in the business, who 


have spent their life-time judging what varieties of trees you could better plant, for your 
profit and success.” 


METHOD OF CULTIVATION BY A WINNER OF A PRIZzzE. 


A statement made by Hiram O. Minick, of Nemaha County, Nebraska, to whom a 
premium was awarded for the cultiuation of a grove of not less than 1,000 trees, gives 
the following aceount of his method of cultivation :— : 


‘The ground was ploughed in the spring, the same as for a crop of corn, and crossed 
out at distances of five feet by seven. The cottonwood yearling trees were procured on a 
sand-bar in the Missouri River, in the fall previous, and hauled in during winter. By 
selecting a spot on the sand-bar where the surface of the sand is but little above the water 
in the river, the yearling trees can be pulled out with great rapidity, probably at the rate 
of a thousand in twenty minutes, the operation being similar to pulling flax, and the trees 
can thus be taken up preserving their rootlets entire, thus securing them in the best 
possible condition for transplanting ; and taken at this age they receive but little check 
in their growth by the operation. Part of my grove was planted with the spade, the 
operation being the same as fora hedge. Another part of the grove was planted by 
drawing a deep furrow with the plough, and drépping the trees at the crossings of the 
furrows, the roots in the furrow and the tops projecting out, and then cover by throwing 
another furrow-slice upon the roots and base of the stock with a plough. This left the 
trees leaning at an angle, say of forty-five degrees, and fearing this position would be in- 
jurious to the trees, I took the pains to place some of them carefully erect ; but upon an 
examination of the trees, after one year’s growth, no difference was perceptible in those 
left leaning and those straightened up, as they invariably start their growth from a bud 
near the base of the stock and grow erect. The portion of my grove, composed of cotton- 
wood, contains about 3,000 trees, and was the work of two men, a boy and team, one day 
planting. This required one hand and horse, two days each year, to five acres of ground, 
The maple portion of my grove was planted by preparing the ground the same as above 
and dropping the seed (which had been procured from trees on the Nemaha River), in 
the furrow, and covering with the harrow, and cultivating as above. The seed ripens 
about the middle of May, and is generally very abundant. The following may be con- 
Sidered as a fair estimate of the cost of the grove :—Hand and team one day procuring 
trees, $3 ; two men, boy and team employed in planting, $5 ; ploughing ground, $5 ; two 
years’ cultivation of trees, $9. Total, $22.” 


TIMBER GROWING IN NEBRASKA. 


(From an Article by J. W. Davidson). 


‘¢ The best method of stocking our prairies with timber, is to prepare the soil precisely 
as you would if you were going to raise a large crop of corn. The quickest way to raise 
a grove is with cuttings of cottonwood or willow. I plough, drag and mark the same as 
for corn, four feet each way, which will contain 2,722 hills to the acre. I should plant 
one-half to trees, four feet one way and eight the other, making 1,631 trees, and the other 
in corn for two years, to pay for cultivation, and that is all the cultivation needed. I 
should adopt the same plan in planting acorns, hickory-nuts, white and black walnuts, 
soft maple, elm and ash, where the sprouts are one year old. White pine, arbor-vite, red 
cedar, European and American larch, when large enough to transplant, require more 
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cultivation. I estimate the cost of preparing an acre, and getting the cuttings of soft — 
maple or ash (they can be had by the thousand along our streams) at $3 per acre. A 
man can plant two and a-half acres per day. That is all the cost for ten years, except 
interest and taxes on land. I have 1,361 trees per acre; seven years from planting, I ~ 
will cut one-fourth, or 340 trees, equal to fifteen cords of wood ; the eighth year fifteen — 
cords more ; the ninth the same ; the tenth year you see my profits. I should cut what ~ 
is left, 456 trees. Allow four trees to the cord, so as not to overestimateit. I have several 
trees only ten years old, which are fourteen inches in diameter and fifty feet high ; four, I 
think, would make a cord. Allowing six trees to the cord, we have seventy-six cords, and 
with forty-five cords cut before, 121 cords. At $3 per cord, allowing $1 for cutting, I have 
$242. I contend that five acres planted to cottonwood, after a growth of seven years, 
will furnish one family with fuel for one stove a life-time, and sell enough to pay for the 
use of the land besides. I claim, after fifteen years’ experience in tree-planting on this 
plan, which I adopted last spring, on Arbor Day, on my new farm in Otoe County, 
Nebraska, that the white willow is equal to soft maple for wind-breaks and fuel, and 
superior to all trees for rapidity of growth, as well as good for timber. Chestnut, too, 
is super-excellent. The climatic influence of timber is discernible in the regular attrac- 
tion of rain and tempering the chilly winds of winter.” 


PLANTING IN NEBRASKA. 
(From an Article by James, Morris. ) 


“‘ What shall we plant in Nebraska that will most quickly and fully meet our require- 
ments?’ Shelter and shade are our immediate and imperative necessity. To provide 
these we unhesitatingly recommend, first of all, our native trees, in the following order ; 
soft maple, willow, cottonwood, buckeye, ash. The maple is raised from the seed as 
easily as corn ; makes a good shelter when strictly planted in rows, and a grateful shade 
where room is given to its lateral branches. It furnishes a fuel, which, though it does not 
consume as slowly as oak and hickory, makes a good hot fire. The willow, objected to 
by many as a harbour for insects, yet offers a complete break to the keen winds, grows 
rapidly to a good size, and some varieties, as the white and the weeping willow, furnish 
good timber for fuel and manufacturing purposes. ‘The common osier, planted upon wet 
spots, will pay as well as any other crop on the farm. Cuttings of all varieties are easily 
and cheaply secured. 

‘‘ As a source of profit the raising of trees in Nebraska ranks next to the raising of 
stock. A quarter section planted with chestnut, spruce, larch, maple, mammoth aspen, 
or even inferior trees, would, in ten years, yield a satisfactory return for the investment.” 


CLOSE PLANTING OF COTTONWOOD. 


“‘ Judge Whiting, of Monona County, Iowa, remarked in 1869, that he had at first 
planted cottonwood eight feet apart each way, giving each tree sixty-four square feet of 
ground. They grew well, but too many branches in proportion to the amount of body of wood. 
He had adopted the rule of planting three feet each way, giving nine square feet to a 
tree, and in this order they grew tall and straight, soon shaded the ground, and in three 
years needed no further cultivation than thinning as became necessary, by removing 


alternate rows and drawing out the poles with one horse and a chain.” 
oe 
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SUGGESTIONS ON PLANTING—(lowa Experience.) 


Mr. Suel Foster, of Muscatine, Iowa, in a prize essay on forest-tree planting, offers 


the following suggestions as applicable in his State :— 


“The larch is of tolerably rapid growth ; growing half-an inch or more in diameter 
each year for the first ten years, and the next ten years fully equal to one inch. This is in 
‘size equal to our black walnut, and it grows much better and straighter. The little trees 
should be bought of nurserymen, for it is a nice and particular thing to raise the larch 
or evergreens from seed. I would recommend to the farmers of Iowa to buy European 
larch at two years old at $10 to $15 per thousand. They should be set in nursery rows, four 
and a-half feet apart, and one foot in the row, so that when one row is taken out it will make a 
waggon-road through the grove. Larch must be moved very early in the spring, for they 
are among the very earliest trees to start to grow. The ground should be ploughed very 
deep in the fall, then ploughed in the spring, as soon as possible ; harrowed and pulver- 
ized very finely by turning the harrow bottom up the last time. Then stretch a line and 
_ set with a spade. Have a mud-hole to dabble the roots all in. While the man uses the 

spade, a boy can handle plants. About 2,000 will be a day’s work, and will cover about 
_ & quarter of an acre. They must be carefully ploughed and hoed for two years, and if 
the weeds start too quick in May and June, the third and fourth years they should be 
ploughed. 

“* Cost—8,000 plants ee an acre, $80 ; setting out, $8 ; ploughing and hoeing the 
first year, $8; ploughing and harrowing the land before setting, $4; second year, $4 ; 
two years after, $4; interest on the land at $50; eight years, at 8 per cent. $32. 
Total cost of an acre of European larch, at eight years, $140. 


PLANTING OF THE ASH. 


“Mr. J. L. Budd, now of Ames, Iowa, in a paper published in the Transactions of the 
Northern Illinois Horticultural Society (1867-68), advises keeping the seeds of the ash 
through the winter in kegs or boxes, mixed with clean moist sand, taking care that they 
become neither too wet or too dry. Freezing will do no harm. The ground should be 
marked and prepared as for corn, and planted at the intersections, placing four to six 
seeds in a hill. They should be carefully cultivated, and the next spring thinned to one 
plant in each hill, the vacancies being suppled. By planting thus thickly, the young 
trees get a straight growth. At the end of six years, every alternate row north and 
south should be thinned out, and at the end of ten years every alternate three in each 
row. When twelve years old, on good soil and with proper culture the first four years, 
the grove would have 12,000 trees on 10 acres, averaging eight inches in diameter. By 
cutting the stump close to the ground, and covering with a light furrow on each side, a 
second growth is obtained in eight or ten years more valuable than the first.” 


Professor C. 8. Sargent, in speaking of this timber, says :— 


“To develop its best qualities the white ash should be planted in a cool, deep, moist, 
but well-drained soil, where it will makea rapid growth. That the plantation may be 
as early profitable as possible, the young trees should be inserted in rows three feet apart, 
the plants being two feet apart in the rows. This would give 7,260 plants to the acre, 
which should be gradually thinned until 108 trees are left standing, twenty feet apart 
each way. The first thinning, which might be made at the end of ten years, would give 
4,000 hoop poles, which at present price would be worth $400. 

‘The remaining thinnings, made at different periods up to twenty-five or thirty 
years, would produce some three thousand trees more, worth at least three times as much 
as the first thinnings. Such cuttings would pay all the expenses of planting, the care of 
plantation, and the interest on the capital invested, and would leave the land covered 
with trees capable of being turned into money at a moment's notice, or whose value 
would increase for a hundred years making no mean inheritance for the descendants of a 
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Massachusetts farmer. The planting of the white ash as a shade and road-side tree is 
especially recommended, and for that purpose it ranks, among our native trees, next to 
the sugar-maple.” 


CALCULATIONS OF COST OF GROWING PINE TIMBER. 


“ Mr. Sonson, a highly intelligent Norwegian gentleman, who has made a large for- 
tune in the timber trade, informed me some time ago that, according to a calculation 
which he had made, pine and spruce timber actually costs and is worth much more than 
the price at which it is sold. His theory is, that an acre of grown timber is worth the 
sum that the lowest or nominal price of wild land—say $1 an acre—would amount to as 
an invested capital, drawing interest at the expiration of the period required for timber 
to develop. In the report on Swedish forest culture, it was shown that in the northerly 
parts of Sweden, two hundred years,—and on poorer soils three hundred years, are 
required for the pine to grow to good timber. In the south part of the country one hun- 
dred years are sufficient. It may be assumed that one hundred and eighty years are 
required for the growth of pine timber in the north-west part of the United States. 
Now, $1 invested at 5 per cent. interest per annum, will double say, in twenty years. 
In forty years it will be $4; in sixty years, $8 ; in eighty years, $16; in one hundred 
years, $32; in one hundred and twenty years, $64; in one*hundred and forty years, 
$128 and in one hundred and sixty years, $256. If a thing is worth what, under favour- 
able circumstances, it costs to produce it, then this last mentioned sum of $256 repre- 
sents the value of an acre of land originally bought at $1, at the time pine timber 
will have come to maturity upon it, and this without including the charges of taxes on 
the land. These figures would seem to show that the pine forests of the United States 
are being or have been sold and consumed at a price very much below their actual value. 

‘In years past vast quantities of pine timber in the north-west part of the United 
States have been stolen from the Government, and at the very time the latter was em- 
ploying agents to guard it. In very many instances, after the timber has been stolen, 
innocent parties, supposing from the official maps that the land was timbered land, have 
purchased it from the United States at private entry, at $1.25 per acre. Interest on the - 
purchase money, and taxes have in the course of twenty years, made such lands cost the 
owners from $3 to $4 per acre, and yet the land would not bring fifty cents per acre. 
Many a man has been kept poor paying taxes on such lands. Again timber-lands have 
been sold off in such large quantities and so rapidly as to glut the timber market. 

‘But a more important fact still is that no means have been taken to promote re- 
growth. Where hardwood timber is cut there is always a chance for regrowth by 
sprouts from the stumps and roots, but with pine and spruce it is otherwise ; and where 
closely growing forests of pine and spruce are cleared without leaving seed-trees, the 
land may remain for ever a waste, growing every year more barren. 

‘In the report above referred to, it was shown that the practice in Sweden when 
cutting pine timber is to leave six or seven seed-trees to about each quarter of an acre. 
After five or six years the seed trees may be cut.” 


PROFITABLE MeEtHop OF CUTTING. 


A suggestion of management in some degree comparable with European methods, 
was made by Peter Guillet, in a work on timber-measurement published in 1823, He 
- says :— | 


“ Individuals wishing to make the most of their woodlands will find it very profit- 
able to cut their timber by sections, sparing to every acre ten or twelve of the most pro- 
mising size white oaks or pines, whichsoever the soil will produce best ; range the order 
of their land so as to cut a section every year. For example, say a man has 200 acres of 
woodland divided into sections of ten acres each, then, by cutting one section every year, 
he would have young timber twenty years old which makes excellent firewood, and I 
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should say that in common lands,’ wood of twenty years’ growth would yield fifteen or 
twenty cords of firewood per acre, besides fencing timber sufficient to always keep in 
repair an inclosure of two hundred acres. Then the ten or twelve trees growing in reserve, 
will, at the end of eighty or one hundred years, furnish timber fit for shipping or staves. 
Where land has become useless from long cultivation, a little trouble only is necessary to 
make it productive and profitable to the owner. By enclosing it for a few years and 
encouraging the growth of the most promising young trees, which will generally spring 
up spontaneously, all the advantages above described will be derived from it, which is 
certainly the best way that worn out or sterile land can be disposed of. Such a course 
recommended to and adopted by individuals would not only be to their own private gain, 
but also of great public utility.” 


A New-HAMPSHIRE EXPERIENCE. 


= 


“The Hon. Levi Bartlett, of New Hampshire, has given in the result of his expe- 
rience, an interesting illustration of the profits that might be realized from tree-planting 
in this State, covering a period of above fifty years. A tract had been cleared and 
thoroughly burned over in a very dry season, about the year 1800. It immediately seeded 
itself with white and Norway pines, and about twenty-five years after came into his pos- 
session. He at once thinned out the growth on about two acres, taking over half the 
number of the smallest trees, the fuel much more than paying the expense of clearing off. 
From that time, nothing was done with the lot for the next twenty-five years—having 
sold it, however, during that time. Upon examining it, he found that, by a careful esti- 
mate, the lot which had been thinned was worth at least a third more per acre than the 
rest which had been left. It was worth at that time at least $100 per acre. He thought 
that had the land been judiciously thinned yearly enough would have been obtained to 
have paid the taxes and interest on the purchase, above the cost of cutting and drawing 
out, besides bringing the whole tract up the value of the two acres which had been 
thinned out. 

‘‘ At the time when this part was thinned (twenty-five years from the seed), he took a 
few of the tallest, about eight inches on the stump, and forty to fifty feet high, and hewed 
on one side for rafters for a shed. At the next twenty-five years (fifty from the seed), 
he and the owner estimated that the trees left on the two acres would average six or eight 
feet apart. They were mostly Norway pine, ten to twenty inches in diameter, and eighty 
to a hundred feet high. He was greatly surprised seven or eight years after, to see the 
increase of growth, especially the two acres thinned thirty years before. The owner had 
done nothing except occasionally cutting a few dead trees. It was now the opinion of 
both, that the portion thinned out was worth twice as much as the other ; not, however, 
that there was twice the amount of wood on the thinned portion, but from the extra size 
and length of the trees, and their enhanced value for boards, logs and timber. There were 
hundreds of Norway and white pines that could be hewn or sawed into square timber, 
from forty to fifty feet in length, suitable for the frames of large houses, barns, and other 
buildings. There were some dead trees on the two acres thinned at an early day, but 
they were only small trees shaded out by the large ones. On the part left to nature’s 
thinning, there was a vastly greater number of dead trees—many of them fallen and 
nearly worthless. Of the dead trees standing, cords might be cut, well dried, and excel- 
lent for fuel. Estimates were made that this woodland would yield 350 cords of wood, or 
150,000 feet of lumber per acre. Allowing that these were too large, the real amount 
must have brought a very large profit on the investment.” 


The following from Mr. Emerson, of Massachusetts, is valuable especially in its sug- 
gestions of what might be done to improve our present forests : 


‘‘On nearly every farm in Massachusetts, more land is under cultivation than can be 
profitably managed. Many acres now in tillage might, with great advantage be turned 
into forest, and the labour and manure which have been spread upon them, be used in 
the better cultivation of the remaining acres. All that portion of every farm which is 
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hilly or very stony, and all that does not readily bear good crops of corn and grass, may 
be, at comparatively little expense, sown with the seeds, or set with the young plants of 
the most valuable forest trees. The sowing or the planting should be very liberal, 
the young trees, when close together, protecting each other, and the poorer ones, when 
the plants become too close, affording excellent fuel, and serving, as they grow large, 
many important purposes. Inthis way a valuable permanent wood-lot might be added to 
farms, the owners of which are now obliged, at large cost, to get their fuel from other 
sources. 

‘‘ Much is to be done for the improvement of woodlands now existing. In some 
cases they are managed with great care; the best means of thinning, pruning and felling, 
are studied and practised. But in many cases—indeed, in most instances—they are left 
in utter neglect. The consequences are often very visible. In the cedar swamps just 
spoken of, the natural seed-sowing has been so profuse, that the plants spring up thick 
enough to almost cover the ground. Tenor twelve may sometimes be seen on a square 
foot. These grow up well together for a year or two. Afterwards they seem to be strug- 
gling for existence. The growth of all is retarded—almost stopped. In afew years the 
strongest overtop the others, which gradually die. Still the number left living is far too 
great for the ground, and few of them become fine and vigorous trees. All the side 
branches die for want of light and air, and the topmost shoot, never sufficient to form a 
shapely tree, is left alone. The same thing takes place in beech groves. Ten or twenty 
times as many plants spring up as can be sustained. They go on together vegetating, but 
hardly growing. I know instances of beech woods, which have made little perceptible 
growth for twenty years. . . The remedy is obvious. Every year, from the first, they 
need to be thinned. For the first few years the plants removed are of no value except for 
transplantation for fuel. Afterward they are of use in innumerable ways ; the young 
cedars, larches, and chestnuts, for stakes and poles; hickories for walking-sticks ; oaks 
and ashes for basket work ; lever-wood and hoop-ash for whip-stocks and levers; all of 
the five latter for hoops. The products of the thinning will thus obviously far more than 
repay the labour, even if this were not necessary for the welfare of the remaining trees.” 


- 


Mr. Fay, of Massachusetts, says :— 


“When I bought my place, except a few stinted red cedars at Parker's Point, and 
some white cedars in the swamps, there was not an evergreen tree within three miles of 
my house, and hardly any tree of any kind in sight of it. The woods (oak, beech and 
hickory) were in the dells and valleys behind the hills fronting the sea, and it was main- 
tained that trees would not grow and could not be made to do so, in the face of the salt- 
laden winds from the south and south-west. The exposure was certainly great and the 
soil poor, and trees planted singly or sparsely, perhaps, could not have resisted it, but close 
planting made a shelter, and those not specially from an inland habitat (like the white 
maple) have done well, and seem to the manner born. 

“In twenty-three years after commencing to plant, Mr. Fay has a plantion of 125 
acres, of which ‘he had sown a hundred broad-cast and planted twenty-five. The planta, 
tion consists largely of pine, spruce and larch ; they have succeeded well and are general- 
ly about thirty-five or forty feet high, and a foot through at the ground. Mr. Fay says 
that he planted these trees as a matter of taste and experiment, but that if he had sought 
a market, there would have been a profit already in the sales of wood. He has en- 
deavoured, he says, to raise a forest about him at the least possible cost of labour, and not 
looking much to the hurrying of the result or to count up an early profit. The land was 
denuded, and exhausted, and moss grown, and he took this method to cover it with ver- 
dure and restore it, believing that the wood would compensate him or his heirs sooner or 
later. . . . . In closing his discursive remarks, he says that, considering the posi- 
tion of his place, exposed on the north-west to the violent winds of winter sweeping across 
Buzzard’s Bay, and in summer to the strong breezes from the south-west, bringing salt 
spray from Vineyard Sound, the vigorous growth and promising appearance of his forest 
plantation is:very encouraging to those more favourably placed, Not only may the de- 
struction of our forests be partially remedied at a cheap cost, but the waste and sterility 
of our land by long cultivating and pasturing, be removed and replaced with fertility by | 
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the simple process of nature. It is much also, to restore shade in summer and shelter in 
winter, by the renewal of our forests.” 


Mr. Morrill Allen, of Pembroke, Mass., says: ‘‘A man in Bristol County, about 
fifty years ago, planted a field somewhat exhausted, with acorns ; when the young trees 
were two or three inches high he ploughed and hoed as in a field of Indian corn; the 
trees grew, to the astonishment of the whole neighbourhood, and in less than forty years 
were ripe for the axe. About a century since there was an experiment in this town in 
planting the white oak for ship-timber, the success of which ought to have encouraged 
trequent repetition. ‘The grove was in cutting for timber thirty years since, and a man 
between seventy and eighty years old told me that in his boyhood he assisted in planting 
those trees. Itis not to the existing generation so helpless an undertaking as some 
would represent it, to plant forest- trees, even those of slow growth. I recollect measure- 
ing the circumference of an oak tree in West N ewbury, the acorn of which was planted 
by Benjamin Poore, who is yet comparatively a young man, and I think it measured 
twenty-seven inches. It is a well-proportioned, handsome tree. Had he planted at the 
same time fifteen acres of similar soil it would have become before now an inexhaustible 
wood-lot for the use of one family. 

“ Another gentleman, also of the name of Fay, of Essex County, commenced, in 
1846, planting on his estate near Lynn, in Essex County, and in that and the two suc- 
ceeding years planted 200,000 imported trees, to which were afterwards added nearly as 
many more, raised directly from the seed, nearly 200 acres being covered in all. The 
sites of these plantations were stony hill-sides, fully exposed to the wind, destitute of 
loam, their only covering a few straggling barberry bushes and junipers, with an abund- 
ant undergrowth of woodwax, always a certain indication, in Essex County, of sterile 
soil. He employed in his plantations oaks, ashes, maples, Norway spruce, Scotch and 
Austrian pines; but the principal tree planted was the EKuropean larch. No labour was 
expended on the land previous to planting, the trees, about one foot high, being simply 
inserted with a spade; and no protection has at any time been given them, save against 
fire and browsing animals. I recently visited these plantatiohs, twenty-nine years after 
their formation, and took occasion to measure several of the trees, but more especially 
the larches. Some of these are now over fifty feet in height, and fifteen inches in diam- 
eter three feet from the.ground, and the average of many trees examined is over forty 
feet in height and twelve inches in diameter. The broad leaved trees have also made a 
most satisfactory 2 growth, and many of them on the margins of the plantations are fully 
forty feet high. During the past ten years about 700 cords of firewood have been cut 
from these plantations, besides all the fencing required for a large estate. Firewood, 
fence-posts, and railroad sleepers, to the value “ot thousands of dollars, could be cut to-day, 
to the great advantage of the remaining trees. The profit of such an operation is appar- 
ent, especially when we consider that the land used for these plantations did not cost 
more than $10 an acre, and probably not half that amount.” 


Mr. Henry Ives, of Batavia, Genesee County, New York, in a communication to 
the New York Farmers’ Club in the spring of 1876, states the result of experience in 


tree-planting as follows :— 


‘“‘ Five or six years ago I planted two acres with four-year-old seedlings of white elm 
and soft maple into forest rows, sixteen feet apart and three feet apart in the row. Now 
the best of them are twenty feet high and twelve inches in circumference, and for thin- 
ning out the rows I sell trees for more money than wheat would have brought, grown for 
these years, and I can continue to sell so until they are so large that I can take them for 
fire-wood, and I am growing a good crop of orchard grass between the rows. So that these 
acres in forest timber are paying as well, and are likely to pay for years to come, as any 
other acres on the farm. I am cutting now the second crop of wood, where the first or 
original timber was taken off about twenty-five years ago, and last winter 1,000 rails 
were taken by a neighbour from one-third of an acre of growth, besides a quantity of 
wood from the top, and timber not making rails. Another neighbour used nice black 
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walnut lumber in building a fine farm house, sawed from the trees he had helped to plant 
when a boy.” 


The late Horace Greeley, in speaking of the available opportunity for timber culture 
in West Chester County, remarked :— 


‘“‘T am confident that ten thousand acres might to-morrow be given back to forest, 
with profit to the owners and advantage to all its inhabitants. It is a fruit-growing, 
milk-producing, truck-farming country, closely adjoining the greatest city of the New 
World ; hence one wherein land can be cultivated as profitably as almost anywhere else. 
Yet Iam satisfied that half its value may be more advantageously devoted to timber 
than to grass or tillage. Nay, I doubt that one acre in a hundred of rocky land—that is, 
land ribbed or dotted with rocks that the bar or the rock-hook cannot lift from their beds, . 
and which will not, as yet, pay to blast—is now tilled to profit, or ever will be until it shall 
be found advisable to clear them utterly of stone breaking through or rising within two feet 
of its surface. The time will doubtless arrive in which many fields would pay for clearing 
of stone, that would not to-day. These, I urge, should be given up to wood now, and 
kept wooded until the hour shall have struck for ridding them of every impediment to the 
steady progress of both the surface and the subsoil plough. 

“ Were all the rocky crests and rugged acclivities of our country bounteously wooded 
once more, and kept so for a generation, our floods would be less injurious, our springs 
unfailing, and our streams more constant and equable ; our blasts would be less bitter, 
and our gales less destructive to fruit ; we should have vastly more birds to delight us 
with their melody, and aid us in our not very successful war with devouring insects ; we 
should grow peaches, cherries, and other delicate fruits, which the violent caprices of our 
seasons, and the remorseless devastations of our visible and insect enemies, have all but 
annihilated ; and we shall keep more cows and make more milk on two-thirds of the land 
now devoted to grass than we actually do from the whole of it. And what is true of 
West Chester is measurably true of every rural county in the Union.” 


The advantages of wind-breaks are set forth by Judge C. E. Whiting, of Iowa, from 
his own experience as follows :— | 


“T have, in belts around my fields, varying from single to twenty rows of trees, 
mostly planted 4,356 to the acre, about forty acres of timber. The trees in these belts 
vary as to the time of planting ; some are eighteen years old and some only one year 
planted ; the greater portion are, however, from five to twelve years of age. The needed 
thinning of these belts furnishes all the wood that is wanted on the farm, including 
stakes and rails to keep the fences in repair, posts for all repairs needed, and many for 
new fences I annually build in extending my farm. When my walnuts get a little 
larger I will have all I need and many for sale. There is not a stick of needed timber on 
the farm, from a pea-brush, a grape-vine stake, or a binding-pole, up to a fair-sized saw- 
log, that cannot be had from my groves, without cutting a single tree that does not need 
thinning out from the groves. 

‘‘ About five miles*of my timber-belts are so planted that I have commenced using 
the standing trees for fence-posts. Where a light fence is not needed, with the use of 
the barbed wire, and a little change in the staple, the use of these live posts is a perfect 
success. Strongly and urgently as I have heretofore advocated the planting of thick 
belts of timber round our fields, each year but confirms me in the opinions then 
expressed. The land that remains will, year after year, produce larger and more certain 
crops than the whole field would produce without such protection. I also repeat that, in 
spite of all the learned discussions and scientific theorizing in regard to the cause of our 
timberless prairies, our cultivated forest trees, year after year, grow right along with 
immense rapidity, in blissful ignorance of all the reasons why they should not grow.” 


Hon. J. Sterling Morton, of eastern Nebraska, lays down his rules, and mentions 
his results, as follows -— 
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‘First, the original sod should be broken and turned over in thin, evenly-laid strips. 
When completed, a good breaking will appear, like a vast floor of well-laid two-inch 
plank, painted with lamp-black. Then plant and cultivate, not to see how much you can 
manage, but how well. Then come trees ; walnuts, cottonwoods, willows, mulberries, and 
elm will make the home seem civilized. Tree-planting is an, avocation that barbarians 
never follow. Indians never adorn their wigwams with orchards, nor indulge in flori- 
culture. There is no record of an aboriginal horticulturist in any book I have read or 
heard of anywhere. It may seem a long time to raise a saw-log from the walnut which 
lies in the palm of your hand, but the rain and frost of winter and the sunshine of 
summer, together with the fertile and forcing soil of Nebraska, crowd a walnut into the 
dimensions of a respectable saw-log in less than twenty-five years. Upon a farm where 
I have lived, in Otoe County, for more than twenty years, one may see black walnut 
trees which will make good railroad ties, and some which will do to saw up, which I 
planted with my own hands. . . . And again there may be found cottonwood 
sawlogs growing there which are more than six feet in girth, and when I first saw them 
they were only wandering germs, floating in the air, like down from a bird’s breast. But 
they are adult sawlogs in 1876. These remarks, somewhat egotistical though they may 
be, are made for the purpose merely of impressing you, and through you the farming 
people, with the tree-possibilities of this State, and I only preach in this regard what 
I have faithfully put in practice, and the witnesses of the truth of my theories stand 
majestically verifying me all over the farm whence this is written to you, in the form of 
beautiful, thrifty, and valuable fruit and forest trees. Come down and see them, and in 
the hot summer days, while you rest in their shade, even their foliage will tell you in 


whispering with the wind how pleasant and profitable a thing it is to plant the prairie 
with trees.” 


' The following shows in how short a time firewood may be procured from the planting 
of trees :— 


“Twenty years ago cordwood sold in Nebraska city for seven or eight and sometimes 
ten dollars a cord, and that, too, when her population was not one-fifth what it is now ; 
and notwithstanding the demand for fuel is at least ten times greater now than in 1857, 
it is a fact that good merchantable wood can be bought in our streets for from $3.50 to 
four dollars per cord. The reason of this is simply from the fact that the natural groves 
have been protected from fire, and the artificial groves are turning out an abundance of 
good wood, such as the necessities of the country demand for fuel. It will agreeably sur- 
prise any one not acquainted with the fact to know the amount of timber one acre of land 
will produce in the course of ten years. Mr. Richard Justice, who came here (Otoe 
County) in 1857, and planted about ten acres of cottonwood in 1859, has one or two out- 
houses built from hewed logs taken from that grove, and the family have all the fuel they 
need. Hundreds of such cases might be mentioned throughout the eastern portion of the 
State, did space permit.” 


Mr. George Stanton, of Simcoe, Ont., writing to the Hon. H. G. Joly, says :— 


“You know that this Long Point country was a great black walnut district, and 
on the Lake Shore there are still quite a few trees left. I have measured to-day, some 
five trees, and got their ages as near as I can, relying on what the owners have told me. 
The first tree that I saw, measured five feet eight inches, four feet from the ground, and 
is twenty-four years old ; it is growing on very rich black sandy loam. 

‘“‘The second measures five feet four inches, three feet from the ground, is thirty 
years old, on very light sand. The third and fourth measure twenty-three and one-half 
and twenty-four and one-half inches respectively, three feet from the ground, and both 
are eleven years old, on goed clay ground, but were transplanted when young. The age 
of these trees the gentleman told me he was sure of. 

‘Number five measures seven feet eight inches, five feet above the ground, is fifty- 
five years old; this tree is on very light sandy soil. I mean in all the measurements, the 
circumference of the trees. 
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‘You see from this that the soil has everything to do with the growth of a tree ; 


the richer the soil the more rapid the advance, and, therefore, I hope that by putting my 


trees on rich virgin clay soil, I shall have a return im about twenty-five years.” 


Mr. James T. Allan, of Omaha, Nebraska, writing to the last American Forestry 
Congress, says that there is a very rapid increase of forests in this comparatively new 
State, and that to-day there are forty-three millions of forest trees growing where, but a 
very few years ago not a tree could be seen on her wide prairies. There are thousands 
of stock farms in Nebraska, the owners of which are practical tree-planters. The value 
of groves and belts of the fast-growing poplars and white willow is well understood, and 


this protection for animals against driving storms, in a country where lumber is not: 


cheap or plenty, seems to have been ordained to meet the want. But this want of lum- 
ber for all the needs of the farm will not long exist. Hundreds of groves of the earliest 
planted can now furnish work for the portable saw-mill, and these too, are the once des- 
pised soft woods, those of the most rapid growth which are now prepared to equal pine 
in durability. i 

The commencement of tree-planting by the Union Pacific Railway, which has+yet 


been confined to deciduous trees of some ten varieties, and mountain evergreens about 


their stations, so far is successful, and will soon make these grounds objects of pleasant 
attraction to the thousands who are daily moving across the continent. The intention of 
the railway is to plant tracts of considerable extent at different points for a future tree 
supply, and by example induce others to plant the seeds for a crop of railway sleepers, 
which must be early harvested. 


Mr. W. M. Pennel, of Russel, Kansas, says :— 


‘“‘ At least one-half of my 6,000 black walnut trees are bearing fruit this season. 
3,500 box alder (ash-leaved maple) transplanted this spring, are all living ; and notwith- 
standing the severe drought which is now parching our section of the country, my trees 
are making a fine growth.” 


Mr. John Dougall, Editor of the New York ‘“ Witness,” contributed to the American 
Forestry Congress, such a concise and complete reswmé of the whole subject that I insert 


it here :— . 

“The greater part of the North American continent was covered with forests when 
first invaded by Europeans. ‘These forests had stood for many ages undisturbed, except 
by the slow decay of one generation of trees, if we may so speak, and the slow growth of 
another. These operations had been going on simultaneously since the creation, or since 
the last great convulsion of nature, and the annual falling of leaves and the gradual de- 
cay of branches and trunks had covered the earth with a vegetable mould of considerable 
depth. / 


“A Universal Mine of Wealth.—This mould, possessing all the elements of fertility, 
was an immense treasure, everywhere abounding, and tempting the settler to clear away 
the trees, and reap the benefit of the virgin soil. When trees were cut down, a crop, 
which had probably required several hundred years to grow, was reaped in a few weeks 
or years, thereby leaving the earth bare, and the vegetable mould was used up in a few 
years by continued cropping in wheat, corn and potatoes. The writer knew an excellent 
bush lot which produced great crops at first to be reduced in ten years to mere rocks and 
stones. And this process of exhausting the vegetable soil went on everywhere as fast as 
settlements advanced. Of course where the subsoil was good, and was turned up in part 
to mix with the vegetable mould, fertility continued much longer, but, in course of time, 
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all except prairie lands were reduced so much in fertility as to require the application of 
fertilizers at great expense. Had the soil at first required these fertilizers the progress 
of settlement “would have been exceedingly slow or more probably there would have been 
no progress at all. 

“ War against Trees and tts Effects. The labour of cutting down great trees, cutting 
them into short logs, and piling them into log heaps to burn, was, however, so great that 
a feeling of dislike to trees as the settlers’ natural enemy became general and the ven- 
geance against them was so great that in extensive regions the land was completely bared, 
and thus rendered not only unsightly but unsheltered. Bleak winds had full play and 
droughts parched the earth. What was even worse, the clearing away of trees on the 
hills and mountains by the settlers, the lumbermen and forest fires, left the snow of winter 
exposed to the spring sun ; and the sudden melting and running off of this accumulation 
of frozen water made dangerous floods in the streams in early summer and left those 
streams nearly dry in the hot season. 

“ Calling a Halt.—At length the evil results of the indiscriminate cutting down of 
trees began to be perceived. The improvidence of previous generations was lamented, 
and efforts to conserve what forests were left and to plant trees gradually became popu- 
lar. The first class of efforts was directed to preserving a few acres of the original forest 
in each farm where that still could be done, and merely thinning the trees for firewood, 
fencing, etc., thus leaving the smaller trees room to grow more rapidly. ‘The grove thus 
preserved became one of the most necessary and valuable portions of the farm, and that 
without any labour of ploughing, sowing, or cultivating. It also afforded a delightful 
shade in hot weather for man and beast. 

“ Forests in the Territories.—The preservation of the vast forests in the territories 
belonging to the nation attracted attention also, and laws were enacted to protect them 
from wanton waste. Secretary of the Interior Schurz distinguished himself for endea- 
vouring to enforce these laws, which are very difficult of execution on account of the op- 
portunities lumbermen have in an almost uninhabited region of cutting trees on Govern- 
ment land, and the frequency of forest fires kindled by careless Indians, hunters, trappers, 
lumbermen and settlers. These fires often do more damage to a forest in a few days than 
lumbermen could do in as many years, and how to prevent them is as yet an unsolved 
problem. 

“ Forestry Laws.—The only remedy, and that only a partial one that can be sug- 
gested, for the wanton destruction of forests, is a national system of forestry laws, 
somewhat similar to those of France, Germany, Austria, Norway, and other European 
countries, which prohibit under severe penalties the injury or destruction of trees by un- 
authorized persons, and also the kindling of fires, or even smoking in the woods. A forest 
police was created to see to the execution of these laws, and at the same time providing 
for the utilizing of forests by gradual thinning out and selling the larger trees, so as to 
leave more room for the smaller ones. In this way the public forests are an annual 
source of revenue, and after centuries of such management they are in as good condition 
as they were at first.” 


I will here insert, also from the Forestry Congress, the statement of a gentleman of 
great practical knowledge, concerning the first steps to be taken by any who may wish to 


make plantations from seed for themselves. Mr. D. W. Beadle, of St. Catharines, 
sald :— 


‘“‘ Tt has occurred to me that there may be farmers who are obliged to go to nursery- 
men for young trees when they want to plant them either for useful purposes or for orna- 
mentation, and if they want to plant largely they may find it impossible to get them 
in sufficient quantity from nurserymen, who generally confine the planting to fruit trees, 
and they have not grown, to any large extent, forest trees for the sake of timber. But 
these parties can form a nursery of these trees themselves by procuring a small piece of 
ground, and have it especially prepared and well manured, so that there will be strength 
in the soil for a few years, and then they can raise whatever kind of tree they want. 
The seeds of elms, maples, ashes, and of the walnut and butternut can be found in almost 
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any part of the Province. The important point in planting by seeds is that they should 
be planted as soon as perfectly ripe. Some of our trees ripen their seeds quite early. 
The soft maples, the dasycarpum and rubrum, and the elms, ripen their seeds in June. 
These maples ripen their seeds in June, and it should be gathered and sown at once so 
that you can get a tree of considerable growth before the winter season. The seed of the 
elms should also be sown at once ; it should be sown in drills not deeply, but very lightly.. 
These small seeds require to be covered with only sufficient earth to keep them moist, 
and they will produce plants in a very short time, and gain sufficient strength to tide 
over the cold season. If, however, you are not in a position to sow the seed at once, and 
wish to keep them till the next spring, they should be mixed with sandy soil and kept 
damp, yet not so damp as to cause them to germinate, and not be allowed to get dry. In 
this way you may preserve them with safety. If kept dry in papers some of them will 
have vitality in the spring, but very many of them will not germinate the next season, 
and the proper way to preserve them is to mix them with moist earth. But it is not true 
of all the maples that they ripen*their seeds so early in the season. The sugar maple 
ripens its seeds late in the autumn, as well as the ash-leaved maple, and unless you wish 
to sow them in the autumn, you have to preserve them and sow them in the spring. Now 
come to the butternuts, chestnuts and walnuts ; these all ripen in the late autumn, and, in 
suitable soils, may be planted as soon as gathered, and allowed to freeze and thaw with 
impunity, as they will not suffer therefrom, but will generate freely in the spring. But 
in soils which lie under the effect of alternate freezing and thawing, it will be better 
to mix the seed with soil in sufficient quantity to keep the seeds moist, and prevent them 
from moulding, and keep them until spring before planting, or they may be spread out 
very thin upon the ground, and covered with a sod, in which manner they will keep 
fresh. It is not necessary that the nuts will be subjected to frost, that is a matter of 
‘ perfect indifference ; the important thing is not to permit them to become dry. These 
trees can be grown in nursery fashion, until they attain sufficient size to be planted where’ 
they are to remain, especially the elms, maples, and ashes. The nut-bearing trees will 
make better growth if they be planted in the nut where they are to remain. The bass- 
wood ripens its seeds about September or October, generally late in the fall ; those of 
the cedar also ripen in the fall. White cedar is propagated from seed, and when the seeds 
are to be preserved, they should be mixed with nearly dry earth, moist, but not wet.” 


Senator Allan gives some statistics, for the accuracy of which he vouches, concerning 


certain trees :— 


‘«‘ Hlm trees taken from the woods as young trees of about six inches round the stem, 
and between eight and nine feet high, have attained in forty-five years a height and girth 
round the stem at three feet from the bottom, in several instances, as follows +—-One sixty 
feet high, eight feet in circumference, at three feet from the ground ; one sixty-five feet 
high, eight fect two inches in circumference at three feet from the ground ; one sixty feet 
heh’ seven feet nine inches in circumference at three feet from rhe ground. Another 
elm planted about fifty years ago, a small tree from the nursery gardens, has now grown 
to a height of seventy feet, with a girth at three feet from the ground of eight feet six 
inches. 

“ A red oak, planted as a sapling about forty-eight years ago, is now nearly fifty feet 
high, and measures five feet eight inches round the stem at four feet from the ground. 

«A maple of the same age is six feet five inches round the stem, and nearly sixty 
feet high, and two others planted within the same period, are six feet i in a at four 
feet font the ground, and between fifty and fifty- -five feet high. 

‘s Alt ss of these were, When planted in their present position, young trees aot 
six or seven feet high—just the size at which they can be most safely transplanted when 
taken from the woods. 

‘‘ Of beech I have no record that I can entirely depend upon, but I believe one that 
I measured, which gave nearly four feet as the girth at about the same height from the 
ground, and was about thirty-eight feet high, has been planted over forty years. 
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“A butternut between forty-seven and forty- -eight years old measured six feet round 
the stem, four feet from the ground, and has attained a height of seventy-five feet. 

“Of two ash trees planted fifty years ago, one is sixty feet high, with a girth of six 
feet five inches ; the other about fifty-five feet high, girth a little over six feet (three feet 
from the eround). 

“It will be seen from this memorandum that the elm has made the most rapid 
growth of all these trees, and the maples come next, although the ash is close upon them. 

‘‘Of evergreens (native), I can only. give with certainty the white pine. Two of 
these—both planted fifty years ago—have reached, one a height of near seventy feet, the 
other a little over sixty feet. One measures six feet six inches; the other a little over 
five feet, at four feet from the ground.” 


“Mr. Beall, of Lindsay, has experimented with the black walnut. These trees, in 
fourteen years from the seed, have attained a growth of some eighteen to twenty-one 
inches in circumference, are twenty feet high, and have borne nuts for five years.” 


Mr. Caldwell, M.P.P., says :— 


‘Lombardy poplars twenty-two years old, measured by me, are from six feet to 
eight feet four inches in circumference.” 


Mr. Beadle says :— 


“Some little blocks of forest have been planted with maple trees, with a view to 
their sugar-producing qualities, and some of these have attained a diameter of six or 
eight inches, and a height of thirty or forty feet. They have been planted some years. 
I do not think they received any cultivation after planting.” 


Mr. Roy, at Owen Sound, says :— 


“Ten years ago I planted black walnut seeds, and at the present time two or three 
of the trees bear nuts. They are not only ornamental, but coming to be very useful 
trees. The diameter of two or three of them now will be as much as six inches,” 


Mr. Galusha says :— 


“« A white willow which has grown from a small cutting put in thirteen years last 
spring, now ‘measures. six feet two inches near the ground, forming a head on top thirty 
feet across.’ | 


Mr. Bucke, of Ottawa, says :— 


“There has been a good deal of talk before the Commission about growing trees from 
the seed, but if I were going to plant trees, and particularly maples, I would go into the 
woods and pull up seedlings a few inches high, as Iam convinced they will succeed better 
than by any planting of seeds. I planted a number in that way, and they are the best 
lot of young trees I know of. I planted them in nursery rows, about six inches apart 
in the row, and I have succeeded in raising a large number without losing any. I trim- 
med the roots before planting.” 


REPORT OF THE: BONES. JOLY, 


I promised my readers at the commencement of this work, that we should return to 
the valuable report on the forests of Canada, issued by the Hon. H. J. Joly. We will 
now notice what his opinion is concerning the rate of exhaustion of Canadian forests, 
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and we must remember that he speaks of the whole of Canada, Upper as well as Lower. 


He says: 


‘Our forests :—Our public forests are worked by the lumbermen under a license 
system, entailing ground rent and stumpage dues. 

“They contain a great variety of timber, but I will principally call your attention 
to the pine and spruce, as they form nearly all our exports to Europe, and are really the 
produce of our forests ; while the hardwood we export, especially the fine oak, nearly all 
comes, at present, from the Lake regions of the United States, as we have very little of 
our own left. 

“For some time past, the idea has been gaining ground among men who take an 
interest in the future of the country, that our great pine and spruce forests are getting 
rapidly exhausted, and that, before long, a trade which enables us to export annually 
over twenty millions of dollars’ worth of timber (nearly twenty-seven millions in 1874, 
twenty-five millions in 1875, and twenty millions three hundred thousand in 1876), will 
shrink down to wofully reduced proportions. 

“Thinking men have begun to sound the note of alarm; we owe it to them, but 
especially to ourselves, as a nation, to try and find out how far their previsions are likely 
to prove true. 

‘Apart from our timber lands, a large portion of our territory consists of fertile 
prairies, with rare clumps of fine trees; of swamps without valuable timber, and of 
barren regions of rocky soil, with only a dwarf stunted vegetation. In those parts of 
Canada where the soil and other circumstances are known to be generally favourable to 
the growth of pine and spruce, and where a pretty accurate idea can be formed of the 
quality of timber already taken off by the lumberman, who can say, without continually 
renewed investigations, how much is getting swept away every year by our great enemy, 
the fire fiend ? 2 

‘“‘ Let us now try and make an inventory of the timber resources of the Dominion, 
beginning in the west. On the Pacific shores of the Dominion, in British Columbia, the 
bountiful gifts of Providence are still stored up for us, and the forests have scarcely been 
attacked by the lumberman. How long those treasures will last us, and what advan- 
tages we shall derive from them, depends, in a great measure, upon ourselves. 

‘Let us now turn eastward, and see if we can learn there, any lesson that will help 
us to manage our forests of the west. 

‘From the Rocky Mountains to the Province of Ontario there are scattered here 
and there, certain tracts of well-timbered land, but they are the exception. That timber 
will be required for the local wants of the people who are now only beginning to settle 
our fertile prairies, and it will never, I think, contribute to swell the bulk of our timber 
exports. 

“The great forest of Canada, par excellence, is spread over that vast territory watered 
by the Ottawa, the St. Maurice, the Saguenay, and their tributaries, over one hundred 
thousand square miles in extent. Before drawing your attention more particularly to it, 
I will mention our remaining timber limits, that cannot compare with it either for 
size or resources. They are found in the Georgian Bay country ; the Muskoka and 
Nipissing regions ; the eastern townships of Quebec and south shore of the St. Law- 
rence to the Gulf; the region on the north shore of the St. Lawrence, from 
the Saguenay down to the Bersimis, and, perhaps, still lower down, as far as Mingan ; 
and the country watered by the St. John, the Miramichi, the Restigouche, and their 
tributaries. Those limits, in many places, are scattered and isolated; they have, with 
few exceptions (such as the Bersimis at the east, and some newly discovered pine tracts 
at the west, on Lake Superior), been worked for a long time, and cannot be expected to 
supply, much longer, any considerable quantity of first quality pine, but they still contain 
an immense quantity of spruce, principally in the east, sufficient for a great many years’ 
supply, if carefully worked and protected. The spruce, unlike the pine, reproduces itself 
with wonderful ease, and a good spruce country, carefully worked, where you leave 
untouched all the trees under a certain size, say twelve or thirteen inches at the foot, can 
be worked and worked again after a few years’ rest, I might say almost for ever. 


115 


‘As a match to the timber wealth of British Columbia in the west, there have been 
lately discovered at the extreme east of British North America, in the recent explorations 
through the hitherto unknown interior of Newfoundland, magnificent forests. Let us 
hope that, before long, they will take their place among our Canadian forests. 

“1 will now return to the Great Canadian Forest, our great pine country, with its 
wonderful network of streams, and its three great arteries, the Ottawa, the St. Maurice, 
and the Saguenay. ) 

‘Does it begin to show signs of exhaustion? Is it possible that, in such a short 
time, man has been able to make an impression upon those millions and millions of acres 
of forest ? | 

“If there is no sign of exhaustion, what is the meaning of the complaints that come 
over the seas to us, every year louder and louder, about the falling off, in quality and 
size, of our pine, hitherto considered the finest in the world? Are they no more than the 
ordinary complaints of the purchaser? JI leave it to our lumbermen to answer, 

_ “But, before they answer, I will ask them why are they compelled to go now to such 
enormous distances for the really superior quality of pine they used to get so much nearer 
home a few years ago ? 

‘Look at the map of that great region, and you will see how little of it is now left 
untouched. On the Ontario side, all the most accessible tributaries of the Ottawa, the 
Madawaska, the Bonnechére, Mississippi, Petewawa, and others, have been worked for 
years ; the lumbermen are now round the eastern end of Lake Nipissing, with the Mata- 
wan for an outlet to the Ottawa, that can only be reached by a land road ; they are still 
much farther north on the shores of the Montreal River. 

“On the Quebec side, they have nearly reached the head waters of all the great 
tributaries of the Ottawa, the Riviére Rouge, the Riviére du Liévre, the Gatineau, with 
the Jean de Terre and Lake Kakebouga, and the Lac des Rapides ; they are now working 
three hundred miles higher up than Ottawa, as the river runs on Lake Temiscamingue 
and the. Keepawa. 

“On the St. Maurice, they are as far up as Lake Manooran, on the western side of 
the river ; its great tributaries on the eastern side, the Bostonnais and the Riviére Croche, 
have been deprived of the greatest part of their fine pine ; it is now sought at the head 
waters of those rivers. 

‘‘ As for the Saguenay region, it still contains a good deal of spruce, but there is only 
a limited extent of pine still untouched, or nearly so, south of Lake St. John, between | 
the Meetabetchonan and the head waters of the Riviére Croche, near Comissisoners Lake 
and Bouchette’s Lake. There is a little pine left north of Lake St. J ohn, and a certain 
quantity on the River Shipsha, and in the lower Saguenay on the Ste. Marguerite and 
Petit St. Jean, etc. As for the large rivers that flow into Lake St. J ohn, the Chamou- 
chona, Mistassine and Peribouca, the pine that was on the lower part of those rivers has 
been nearly all cut, and the remainder of their course, from their distant northern 
sources, is through an immense burnt up wilderness, where the vegetable soil has been 
consumed by fire. 

“That huge tract of lumber country, between the Ottawa and the St. Maurice, that 
separated (or, rather, appeared to separate), the lumbermen working on those two rivers, 
by what seemed an inexhaustible and endless forest,—that huge tract is tapped through 


and through, and the Ottawa lumberman has met the St. Maurice lumberman on the 


shores of Lake Manooran. A glance at the map will show what that means. 

‘‘ Those who think that there will never be an end to our timber may say, ‘ We can 
still go north.’ 

‘“‘ Not very far north. From Lake Temiscamingue and the Montreal River, on the 
shores of which the lumberman is plying his axe at this very moment, they cannot go 


_ very far north before they strike the height of lands dividing the St. Lawrence watershed 


} 


from the Hudson’s Bay, and the country is generally poor and barren. There is still 


Some fine pine there, in what quantity is not known, along the head waters of the Ottawa, 


| 


| 


- but it cannot be brought down to market, at least as square timber, until very extensive 


and costly works have been executed for the improvement of the great Rapide des 
Quinze. 
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‘Once over the heights that divide the St. Lawrence and Hudson’s Bay watersheds 
one from another, the streams, without which timber cannot be brought to market, all 
run north to St. James’ Bay and Hudson’s Bay. ‘Those regions are generally represented 
as a huge barren wilderness, with little timber and that mostly of a stunted growth. 


There is, doubtless, some good timber, but the idea of driving it down the Notway, the 


Rupert, the Harricanaw, and all those long rivers to the shores of St. James’ Bay, and 
taking it home down Hudson’s Bay, eight hundred miles long, and through the dangerous 
Hudson’s Strait, does not appear very practicable. Whatever timber is there may as well 
be considered as out of our reach for the present; in the course of time the scarcity of 
timber fit for export may become so great as to encourage the lumbermen to turn their 
efforts in that direction, but that region may safely be left out of our reckoning of the 
present available timber supply. 

‘‘In a very short time, since the beginning of this century, we have overrun our 
forests, picking out the finest pine, and we have impoverished them to a serious extent, 
and what makes it worse, impoverished the country too, for, owing to the force of cir- 
cumstances which we shall consider later, our timber export trade has not given Canada 
such a return as she had a right to expect. There still remains to us a great deal of 
spruce and second-rate pine, which for generations to come will be in excess of our local 
wants, if we are careful ; but the really fine pine, required to keep up our great timber 
export trade to its present standard, is getting very scarce and inaccessible, and I fear 
that we must prepare for a sudden and considerable falling off. 

‘‘ While every one admits the great value of the timber trade to Canada, no one 
would complain in a new and scarcely peopled country like ours, if the finest pine forests 
were to disappear and make room for fine farms. But, unfortunately, we cannot com- 
fort ourselves with such hope ; the soil of the pine region is not generally favourable to 
agriculture, and when the pine disappears, the farmer does not often take its place. 

“ Men are the same all over the world; they never set much value upon the free 
gifts of Providence, and disregard them in proportion to their abundance—timber, fish 
and game have been destroyed everywhere in the same way. When what appeared to be 
inexhaustible becomes exhausted, it then begins to be valuable; we must pay for our 
experience. | 

“Our neighbours, in the United States, have applied to the destruction of their for- 
ests their superhuman activity and energy, and they are now worse off than we are for 
timber. But their eyes are being opened ; the President, in his last message, has ear- 
nestly drawn the attention of Congress to the subject, and the following quotation from 
the last Annual Report of the Secretary of the Interior, shows how thoroughly they ap- 
preciate the gravity of the situation :— . 

“«¢ The rapidity with which this country is stripped of its forests must alarm every 
thinking man. It has been estimated by good authority, that if we go on at the present 
rate, the supply of timber in the United States will, in less than twenty years, fall con- 
siderably short of our home necessities. 

“<Tt is the highest time that we should turn our earnest attention to this subject, 
which so seriously concerns our national prosperity.’ ” 


Concerning the ravages of fire in our forests, Mr. Joly says :— 


‘Tt is estimated by those who are most competent to form an opinion on the sub- 


ject, that more pine timber has been destroyed by fire than has been cut down and taken out 
by the lumberman ; not only is the large ripe timber destroyed by fire, but all the young 
trees too, upon whose growth we must depend for the restocking of our forests. It is not 
practicable, in our Canadian woods, to plant trees to take the place of those that are cut 
down. ' 

‘The difficulty of guarding against fire in such immense and distant forests as ours 
is enormous, and as for extinguishing it when once fairly started, the power of man cannot 
do that. It will sweep onward as long as it can find food, leaping at one bound like a 
giant over such rivers as the great Ottawa and Miramichi, and will only stop when 
brought to bay by large lakes, or when it reaches rocky or barren ground with nothing to 


burn ; it will riot for weeks, until starved for want of food, or drowned under torrents of 
long expected rain. 

‘‘In France and Germany, where the science of forestry is brought to high state of 
perfection, where the forests are much smaller than ours, divided and isolated one from 
another, kept as much as possible free from rubbish and dead timber and all the light 
stuff that carries on the flames so rapidly, protected by stringent laws, strictly enforced 
for generations ; watched over by large staffs of foresters ; even there disastrous fires are 
of frequent occurrence, and they call for such an effort to suppress them, as is totally 
beyond our power, as the following example will show :— 

‘‘¢Qonsiderable pine forests have been created within the. last two or three genera- 
tions in the south-west of France, and now cover large regions that were once barren 
heaps of sand rolled up far inland by the action of the sea, Those forests, created by 
man, now yielding a large and ever-increasing revenue, are highly valued and must be 
protected, one would think, as well as any forest can ever hope to be protected. Never- 
theless, fires are frequent among them.’” 


Speaking of the safety-strips used as a means of prevention in other countries, Mr, 
Joly says :— 


‘“‘ Even there, wherever the wind is very strong, it has been found to carry fire, such 
as pine cones, one or two miles, and start fresh fires.” 


* I may remark, in reply to this, thit there should be foresters in advance to watch 
and extinguish these. Ihave myself been employed at such work, almostinight and day 
for months at a time. Mr. Joly goes on to say further that, 


‘Though not always sufficient, those safety-strips are, nevertheless, of great service, 
but their opening is scarcely practicable with us. It would entail incredible cost and ex- 
penditure on account of the great length we would have to prolong them, and the dis- 
tance, and because, furthermore, the brush and timber felled down to make them would 
have to be removed, otherwise it would soon dry up and increase the danger instead of 
decreasing it. Then, to maintain their efficiency, they would have to be kept clear of a 
new growth. We cannot think of undertaking such a gigantic work, at least in our large 
and remote forests. Neither can we undertake, as they do in Europe, to clear the un- 
derbrush and to remove the deadwood and rubbish; but if we cannot profit by these 
good examples, we can, nevertheless, do a great deal to prevent our forests being set on 
fire.” 


Concerning this, I may say that, in another part of this work, I have pointed out 
how these safety-strips might be profitably made and kept clean here. I may here re 
mark that parties making them must not be allowed to fell timber, right and left, into 
the woods as if they were making a road, nor to carry brush, nor leave rail chips in. 
there. | 

Concerning fires by settlers, Mr. Joly says :— 


‘‘ A frequent cause of disastrous fires in the woods is the mode of clearing land now 
generally followed by settlers. Of course, they must have recourse to fires in order to 
clear wood lands, but fire ought to be our servant, kept under continued control, not owr 
master. 

** Wood land can be cleared with comparatively little danger from fire, and be made 
ready to sow earlier than by the mode now generally in use (as I know from practical 
experience), if the settlers will only burn the shrubs, branches, leaves and tops at once, 
as they cut them down. Light a good bright fire to start with, after having made a safe 
place for it, and then begin cutting away, and as you cut throw upon the fire at once ; 
children will help immensely with the light stuff, and willingly too. The fire once well 
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started, everything will burn up, the green wood with the sap running out, and the green 
leaves too, not only those of fir-trees, but of every hard-wood tree. As you throw in 
the branches the whole of the green leaves upon them catch fire simultaneously with a 
sudden flash, and burn up with a crackling sound as if they had been steeped in 
grease. | 

~ “TJ have often done it, frequently in wet weather. We get rid immediately of all 
light, inflammable material, from which the greatest danger of bush fires is to be appre- 
hended ; the larger branches and trunks of trees, if you must burn them (which you 
ought not) present little danger of fire in dealing with them. When you get inconve- 
niently distant from your first fire, you light a second one and let your first one burn out ; 


it is remarkable that those fires generally burn down to the ground more thoroughly than | 


the carefully constructed piles that have been drying up for a whole year. 

‘‘ Increased safety from fires is not the only advantage that would accrue to the 
settlers from the adoption of this mode of.clearing wood lands. Take them as a whole, 
for the sake of comparing them, and this mode does not give more work than that now in 
use. True, you have got to convey the stuff you intend burning a little further, because 
one single fire, continued and replenished for some hours, will dispose of as much stuff as 
would have made one or two dozen average piles, but then, think of the advantage of 
having got all that rubbish out of the way at once, instead of having it to cumber the 
ground until next year, when perhaps the season will be too rainy for burning, or so dry 
that you will run the risk of setting fire to your own farm and the whole surrounding 
country. As the work is now done, even in a small clearing, no settler can keep all his 
fires under absolute control ; he is obliged to wait for dry weather, and then he has «got 
twenty, thirty and more fires going on at once. A sudden gust of wind, which is often 
produced by the intensity of the fire itself in the stillest weather, and off the fire goes, 
reaches the fire close by, and meets there with such encouragement as to get very soon 
beyond human control. 


“Ag a further precaution against the danger to the forest arising from the clearing 
of lands by fire, I would recommend that the Government should confine the settlements, 
as much as possible, to the hardwood lands, of which there are large tracts still available. 
‘ As a general rule (to quote the words of Mr. Allan Gilmour in answer to questions of 
a Committee of the House of Assembly of Quebec) it is well known that they are of 
much better quality for farming purposes, than those covered to any great extent with 
pine, while they are at the same time much more easily cleared, and will give, as a first 
crop, a good return, in the shape of pot or pearl ashes from the burnt timber, should the 
parties clearing the land choose to make them—a benefit which cannot be had from pine 
burnt in the process of clearing.’ : 

Mr. Joly recommends also, ‘Such a study of our unsettled lands as would 
enable them to be classified under two distinct heads—lands fit for agriculture, to which 
the settlers ought to be sent, and lands unfit for agriculture, from which the settlers 
ought to be kept away, for their own sake as well as for the public good.” 


I should rather underbrush in the way Mr. Joly proposes than in any other, as I am 
certain that it would injure the humus of the soil far less than the ordinary way. In my 
clearing days, I frequently thought of trying the plan for this reason, but never actually 
made the experiment. It may be remarked that the reason why the settler likcs to leave 
his brush piles lying everywhere till his chopping is done is, that he may then, after it 
dries in the spring, set fire to all together, which often burns up many of the logs and 
saves him much logging. Mr. Joly’s plan, however, offers many advantages, and I do not 
know whether, so great is the danger of fire under the old system, it would not be well 
to render his plan of clearing compulsory. 


Speaking of the danger of fire from lumbermen and others, Mr. Joly says :— 


‘‘Tumbermen cannot set fire to the forests in winter, while carrying on all the ope- 
rations necessary for the cutting, squaring, and hauling of the timber ; the danger only 
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exists when they drive it down streams, in the spring and often in summer. They light 
little fires wherever they stop on the banks of the rivers, to dry their wet clothes and 
warm themselves, to enliven their few minutes of rest, or, when the season gets more ad- 
vanced, to smoke away the flies. Before the fire is fairly blazing, a shout is heard, and 
as the canoe, or the crib, or the loose logs dart past, our friends take a flying leap upon 
them, and down they go with the swift current, leaving the fire to itself. 

“‘Tt ought to be impressed upon the foremen, as one of their most important duties, 
that they must look after their men carefully in the matter of fires. As the lumbermen 
themselves have recommended in their conventions, careful men ought to be selected in 
each drive to see that the fires are lighted and put out with every precaution. 

“ Fishermen are more dangerous than hunters. It is not their fault, and I do not 
mean to cast any aspersion on their character; for when we see them exercise, in the 
pursuit of their avocation, so much patience and coolness, we are bound to credit them 
with the sister qualities of caution and prudence ; it is the season during which fishing is 
allowed (and during which only it can be allowed), the driest part of the summer, that 
makes it so dangerous. 

*‘ In granting leases for the right of fishing rivers, it would be advisable for the 
Government to increase the stringency of their regulations, so as to cause the lessees to 
be very careful how they themselves, their friends, and those under them, light and put 
out their fires. 

‘The precautions indicated in the Quebec Act, already alluded to, 34 Vict., cap. 19, 
especially those in section 4, for lighting and putting out of fires in the woods, are very 
practical and effective, and ought to be adopted and enforced everywhere. They order a 
careful selection of the locality where there is the smallest quantity of vegetable matter, 
dead wood, branches, brushwood, dry leaves, or resinous trees; the clearing away of 
those inflammable materials, within a radius of four feet from the fire to be made, and the 
total extinguishing of the fire before quitting the place. Any honest, conscientious man, 
with a head on his shoulders, ought to take those precautions, and be as careful of the 
property of others as he would be of his own. There are times in the long droughts of 
summer, when a man is just as guilty who throws down a lighted match in the woods, as 
if he threw wt in a barn full of hay. 

« The enforcement of regulations made for diminishing the danger of fire during the 
fishing- season would not entail such expenditure as might be expected. The wood 
rangers and fishery inspectors would not have to watch over every square acre of forest, 
an army could not do that. An officer, well up to his work, would soon become 
acquainted with every good fishing pool where fishermen are likely to go, and would keep 
an eye on those spots; in his rounds he might watch, warn, and arrest careless people, if 
necessary.” | 


Concerning the over-rapid cutting, in the face of the absence of reproduction, in our 
pine territories, Mr. Joly says :— 


“The lumbermen have indicated the remedy for over-production, but have not been 
able to apply it. ‘They can only apply it successfully with the help of the ~Provincial 
Governments. I respectfully maintain that it is the right and the duty of those Govern- 
ments to interfere; the right, because the timber belongs to the Province—the duty, be- 
cause they are answerable for every stick of that timber. 

‘“‘Kach lumberman is ready to admit that he (or rather his neighbour) is cutting too 
much timber, and that he would make more profit with a lesser quantity. It is bad 
enough that so much money should be wasted away in cutting down timber for no good ; 
but if there was an inexhaustible supply of timber on the Crown lands, the Government, 
receiving a larger amount of timber dues than it might otherwise, would not be likely to 
interfere to protect the lumberman against himself. 

* But our forests are getting rapidly exhausted, and their produce sacrificed ; it isa 
loss for Canada and for the lumbermen. It is full time for the Governments to interfere, 
Will they do it, and can they do it, in justice ? 

‘‘ Of course, the first result of a decrease in the production of timber, in so far as the 
Government was concerned, would be a corresponding decrease in the Crown lands re- 
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ceipts. I won’t call it the revenue, because there is something deceptive in the use of 
that word; we are apt to fancy that it always means (as Worcester has it) ‘ the income 
or annual profit received from lands or other property.’ It is nothing of the kiad in this 
case. We have not been spending the income or annual profit of our forests, but the 
forests themselves—not the interest, but the capital? 

‘“‘Tt will be said that, without the large sums of money derived from the cutting of 
timber on our Crown lands, the building of railways could not have been encouraged as it 
has been. Nothing can contribute to the prosperity of a new country more than a rail- 
way carefully located so as to satisfy some great public necessity, without calling for sacri- 
fices beyond the forces of the country ; but while looking forward to the benefit to be 
derived from it, the cost must not be forgotten. We have been sacrificing our forests for | 
the sake of our railways. . 

‘So far as mere power is concerned, it seldom happens that a Government can con- 
trol any trade as compietely as our Provincial Governments can control the timber trade 
without laying itself open to the charge of undue interference with business. In this 
case, the Governments themselves are parties to the trade, since they are the owners and 
the sellers of standing timber. 

‘“‘ But if we wish to save our forests, the necessity for the prompt application of 
some effectual remedy is the same in every Province; the quantity of timber cut every 
year must be considerably reduced, if we wish to balance the yearly cutting of our forests 
with their annual growth. The revenue of our Crown lands must shrink, of course, but 
it will become a bona fide revenue upon which we can permanently rely. 

‘To sum up, the Provincial Governments can do a great deal towards checking the 
over-production of timber, improving thereby the tone of the timber market and preserv- 
ing our forests. : 

‘Opinions will be divided as to the best and fairest mode of action, and as to the 
right of the Governments to interfere. If they can alter the amount of timber dues, they 
can interfere most effectively, and without exceeding the limits of their power, and 
compel, if need be, the lumbermen to submit to such just restrictions as will preserve our: 
forests from destruction. 

“T would recommend limiting the lumberman to a maximum cut of so many thou- 
sand feet per square mile of his limits. Let it be understood, I do not mean that he 
should have to cut so much on each and every individual square mile, but that out of his 
whole limit he should not take more than at the rate of so many feet per square mile. 
Of course, any plan that may be adopted will require very careful consideration and 
adjustment.” 


I would myself suggest, considering what the European plan is, and its evident suc- 
cess in preserving the forests in perpetuity, that there the Government or the forest 
owner are, in fact, the lumbermen—that is, they point out the sticks that are to be cut 
and dictate the manner of cutting them. And being the lumbermen, and being also the 
owners, the forest is preserved that it may yield in future as it does to-day. I would 
therefore ask whether it would not be well to do one of two things, either sell the 
lumber tract to the lumberman altogether, with the condition that he is limited to so 
many thousand feet per annum, and such further conditions as shall make it his interest 
to preserve the tract in a reproductive and lumber-yielding state, in which case he will 
soon find out the best methods of forestry himself; or else let Government take entire 
charge, sell what sticks they choose, and see for themselves that their forests remain in a 
condition to replace them. 


Mr. Joly speaks of the waste in making square timber, and says :— 


‘In making square pine, the waste of timber is generally estimated at one-fourth of 
the whole, and the best part of the tree, too, that part which in saw logs gives the splendid 
broad deals, for which Canada is famous. As it is not every tree that is sound 
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enough for square timber, many a pine is cut down and left to rot. There may be some- 
thing wrong about the heart or in the length; that would not have prevented it from 
being turned into saw logs, but won’t do for square timber, and so it is condemned. 

‘Chips made in squaring trees considerably increase the danger of fire. In summer 
they get very dry and inflammable, and the way in which they are disposed in straight 
lines, thirty, forty, and fifty feet long, like trains of gunpowder, appears well calculated 
for spreading the flames through the dead pine leaves, dry branches, and moss. 

‘“ But, perhaps, they cannot do without those huge beams of timber in England? In 
most cases, the first thing they do, when they get them there, is to cut them up.” 


Mr. Joly proposes that we should cut them up ourselves, and says :— 


«T think it would come cheaper to the consumer in England. Square timber is not 
invariably sound all through; when cut up, unexpected flaws and rots are often dis- 
covered that were invisible from the outside. Those flaws would have been discovered if 
the timber had been sawn up here, and the defective parts would not have been sent 


across.” 

Mr. Joly states that the heavy loss incurred in throwing away so much of the best 
clear timber at the butt of the tree, in order to square it, is altogether unnecessary. It 
is done, he says, merely to please a few people in England who have large sawmills, and 
have their wealth in the very simple craft of cutting the beams up on their arrival there. 
To check this, Mr. Joly proposes the simple expedient of charging sufficiently high export 
duty on large square timber, in which case, he thinks, and apparently with good reason, 
we ourselves would cut up the whole log to the sizes required, send it all to England, and 
get as much per foot for the whole as we now do for the three-fourths. This would be 
better evidently for the lumberman, for the Government, for the country, and for the 
English consumer. 

Mr. Joly notices that this regulation exists in Quebec :—“ It shall be no longer per- 
mitted to cut on Crown lands pine trees measuring less than twelve inches in diameter at 
the stump ;” and in Quebec only ; and states that the same regulation should be enforced 


every where. 
Concerning the planting of forest trees, he says :— 


“Tt is not only in old countries, like England, France, and Germany, that new 
forests are planted; it is in countries younger than Canada, in New Zealand and the 
Australian Colonies, for instance, where wood is not such an object of first necessity as 
with us, and where it is not so scarce as on our western prairies and, I am sorry to say, 
in some of our old eastern settlements. 

“* New Zealand, the Australian Colonies, and India have taken ‘active steps for plant- 
ing new forests; and, at our doors, the United States Government are giving encourage- 
ment, by grants of land and otherwise, to those who are willing to plant trees, while a 
number of societies are working in the same direction. We have only, if I am not mis- 
taken, one society in the Dominion whose only purpose is to encourage the plantation of 
forest trees (I do not speak of orchards). It is in the Province of Quebec, where the 
want of it is seriously felt; each member binds himself to plant a certain number of trees 
every year. Government will have to give some encouragement, and go to the expense of 
making experiments on a larger scale, before any important results can be anticipated.” 


Mr. Joly says, with regard to the selection of trees for planting :— 


‘‘T have made experiments for several years past, and the conclusions arrived at by 
me are so much at variance with the general opinion of the experienced men to whom I 
have communicated them, that I feel a considerable degree of hesitation in making them 
known. However, they are founded on facts and not mere theory, and no harm can re- 
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sult from awakening public attention to such questions except, perhaps, exposing my 
ignorance and want of judgment. 

‘The general opinion is, that soft wood, say pine and spruce, grows much faster than 
hard wood, oak and black walnut, for instance. I have met with the greatest incredulity 
everywhere when stating that it was exactly the reverse. 

“Tf you take the Douglas pine (abies Douglasti), which is described as one of the most 
rapid growers of the coniferous family, making about one inch in diameter in four years, 
there is not much difference to what there is in favour of our oak and black walnut ; but 
if you take our white pine you will find that it grows about one inch in six years. I 
have often seen Canadian oak (Quercus alba) and black walnut (Juglans nigra) that 
had grown one inch in three years and a-half. As for white spruce, it is nowhere as com- 
pared with either oak or walnut or pine; men who have handled it all their lives have 
never thought of ascertaining what its rate of growth was; if they would only count the 
annual rings from the heart to the circumference, or even one or two inches long of them, 
they would be surprised to see what a slow grower white spruce is. 

‘‘Tf our black walnut and oak do really grow faster than the pine and spruce (as I 
think they do, and it is very easy for one who chooses to find out for himself), it is one 
point in their favour. A second point is that they are easier to grow from seed (nut and 
acorn) than pine, and that they bear transplanting better ; the drying off of the top is not 
so fatal to hardwood trees as it is to conifers. Having sown a good many of each kind, 
[ have often noticed that the oak and black walnut acquire strength and vigour sufficient 
to protect them against ordinary accidents much sooner than the young pine, which is 
much more brittle. | 

“Then, again, a forest of oak and walnut is not exposed to the same danger from 
fire as a pine forest is; I would refer to the chapter of fires by settlers, in the first part 
of this report, for proofs of the correctness of this assertion. 

‘‘ As the timber of the black walnut and oak is much more valuable than the pine 
and spruce, as their growth is more rapid and more secure, and as they are less exposed 
to the danger of fire, they appear to be entitled to preference over pine and spruce for 
planting wherever the soil is favourable to them, as it is in the western prairies, whose 
fertility is well known, and where, as Professor Macoun says, all our forest trees will be 
easily grown. 

“In dry, sandy soil, of course, the conifers must have the preference.” 


THE HEIGHTS OF LAND OF ONTARIO. 


We will now proceed to consider, in the light afforded us by the preceding, what 
should be done to preserve the due proportion of forest and consequently regular summer 
rainfall in Ontario. My readers will have noticed of what vital importance it is 
to preserve the higher lands in forest.. There are four elevated ridges or plateaux in 
Ontario. The first and nearest of these is that, well known as the Oak Ridges, north of 
Toronto about thirty miles, which passes round to the west, coming at Hamilton close to 
the Lake, going round the head of the Lake, and dying away in the Niagara peninsula. 
Going eastward from the same point, thirty miles north of Toronto, it gets much nearer 
to the Lake at Cobourg ; passes on, strikes the Lake at the Trent and dies away there. 
This ridge being near the front, and entirely in the older settled portion of the Province, 
has probably long ago altogether passed out of Government hands. Much of it is by no 
means the best of soil, and could it have been retained in timber, and the height of the 
trees increased by replanting, the benefit to the Province would have been incalculable ; 
for this long belt of forest would have met, and precipitated into rain, the moisture of the 
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south-west winds coming across Ontario and Erie, which rain would then have frequently 
and regularly fallen through the summer on the great cultivable area of land to the 
north, instead of passing, as it now does, largely on to the Nipissing forests. In any scheme 
of planting forests for the benefit of the Ontario climate, the reforesting of portions of 
these ridges would exercise an influence extremely valuable. I should therefore recom- 
mend that the possibilities of working in this direction should be carefully considered. 


THE WATERSHED BETWEEN KINGSTON AND NIPISSING. 


This is a true watershed, the rivers running both ways from its summit. The height 
of land extends, with a slight curve to the north, from Kingston to Lake Nipissing. To 
the east of this all streams flow into the Ottawa; to the west of it they flow 
into Lake Ontario. Much of the land on this ridge is still in the hands of Govern- 
ment, and, both for purposes of increasing rainfall, and preserving moisture at the 


source of numerous and important streams, it would be well that large masses of 


forest were preserved along the whole line. Along this line, if possible, hundreds of 


thousands, or even millions of acres might well be left in forests ; for this ridge should be 


_ the preserver of fertility and source of moisture to the whole of eastern Ontario, from 


Toronto to the Ottawa. If this line should be allowed to become deforested, very injuri- 


ous results may be expected throughout all Ontario, east of Toronto. On the other hand, 
if forest be maintained there, clearing can then be proceeded with along the whole 
north-east of the preserved forest, and this cleared region will then receive the spring 
and summer rain precipitated by the preserved line of forest along this watershed. 


THE WATERSHED OF WESTERN ONTARIO. 


This is a height of land in about the centre of western Ontario, and is best known 


as the locality of the great Garafraxa Swamp, which contains many thousand acres. Such 


_ of this as is not in Government hands, might, no doubt, easily be obtained, and probably, 


much land in the neighbourhood cheaply added thereto, and the timber on the whole 
reservation carefully preserved and increased by planting. This central point is a thou- 
sand feet above Lake Ontario, and from its four sides the rivers run to the Georgian Bay, 
to Lake Huron, to Lake Erie, and to Lake Ontario. 


THE BiuE Mountains. 


This is a ridge of mountains at the extreme north of our peninsula, extending from 
near Collingwood, past Owen Sound, and to the northern point of the promontory extend- 
ing between Lake Huron and the Georgian Bay. Much of this is yet in the hands of the 


_ Government, and much of it should, if possible, be preserved in timber. 


For the purpose of attracting rain in summer and spring, which would otherwise 


_ probably pass to the north on its way to the pole in the great equatorial air current, there 


is little reason to doubt that large masses or belts of forest, left standing on these ridges, 


would be more efficacious than a much larger amount left scattered through the country. 


~ Moreover, these elevations are the natural storehouses and reservoirs of moisture. The 


- woods on their slopes were intended to hold the water of rain and snow from flooding the 


land when it was not needed, and to deal it out in creek, river and underground channel, as 
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it should be needed throughout the year. Any one who has read the valuable records, — 
examples, and statements, collated and compiled in the preceding part of this volume; will — 
need no further evidence, and will well understand, on being shown the heights of land 
and watersheds, what should be done with them. It is extremely desirable that they be, 
where possible, maintained in a forest state, the manner of doing which has been previ- 
ously explained ; and that, where disforested, they be, in preference to any other land, 
the scene of foresting operations. 

It should also be pointed out that it has been dunt es in every ootnttry where forestry | 
is practised, expedient to set in operation several nurseries for the purpose of raising the 
seedling trees adapted for planting, of such varieties as are most suitable. These should 
be selected, not necessarily in any of the localities described as heights of land, but as a 
small portion of land would be sufficient, in any part of the country, where the soil and 
situation were considered most favourable for the young plants, considered with regard to 
their future destination. This can be well learned by consultation with those who have 
made such experiments, of which some are reported in these pages. It may be remarked 
that, although it is recommended by some experimenters to rely on the forest for seed- — 
lings, yet in other countries, where equal or greater facilities exist in that respect, nur- ; 
series are always found necessary, and would, for various reasons, probably be so here. 

It would appear that, in planting or preserving these heights of land, the trees 
chosen should be largely of the pine variety. In the first place, their height is of great 
additional service. 2nd. They are evergreen, and preserve deep forest shade and shelter 
in summer and winter, spring and fall. 3rd. The soil of these localities is likely to 
resemble that found suitable to these trees in other lands. 4th. They may be relied 
upon for a paying return, year after year, if preserved with care, as this is the most _ 
valuable tree for commercial purposes. 5th. They will, many authorities say, grow to 
size fit to cut much sooner than the hardwoods of equal value. 6th. They can be, it 
appears, very successfully interspersed with the hardwoods, especially the beech, which 
would add to the plantation all the advantages of a deciduous forest. 


THE GREAT FOREST TO THE NORTH-EAST. 


As mentioned in the first part of this book, there is a great and largely untouched 
forest to the north-east of the Province of Ontario. The reason why this mass of forest 
has not been ere this more deeply penetrated by the settler is, that the land is not 
nearly so good for agricultural purposes as that in the older settled districts of the 
Province. 

In one word, it is the Laurentian formation, an outcrop of the backbone of the | 
world, and that backbone, unlike other bones, contains no lime ; it is a granite formation, 
and, though there are in parts of it opportunities for obtaining lime from the gneiss rock, 
yet, do what you will with it, this district will never equal in an agricultural capacity 
(ceteris partbus) that based on a limestone formation. The detritus of granite is not, 
and in the nature of things cannot be, for agricultural purposes, in any respect the equal — 
of the detritus of limestone. This great region is reached from Toronto at a point near 
Gravenhurst, and its border would be marked by a curved line from Gravenhurst to a — 
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_ point about five miles east of Kingston. To the north-east of all this line is a vast mass 
_ of forest, pierced in many points by colonization roads, and interspersed with clearings 


! along its southern edge. ‘To this district we may add the Muskoka and the Parry Sound 


regions, which are, in many respects, similar. In these three are situated great pine 
districts, many of which have been cut over by the lumberman, while much is yet 
untouched and in the hands of Government. It is, it appears to me, a matter of great 
importance to preserve many of the pine forests in these vicinities, and that for these 
reasons :— 

1. They are the true pine reserves of the older districts of Ontario. 

2. The land whereon they stand can never yield, for purposes of agriculture, any- 
thing like the return it is capable of producing if maintained in continual pine-bearing 
forest. + 

3. If proper care be taken these great districts can, by the adoption of European 
methods, be placed in a state of continual reproduction, which will allow, every year, 
a very large amount of valuable pine to be cut without clearing the land or in any way 
injuring the forest capacity for production. . 

4, It would be far better to commence the preservation of forest areas along the 
present existing line of clearing than to commence similar operations much farther back. 
If, as is stated, the land is much better farther to the north, it would be better to renew 
the clearing there, so as to leave a broad belt of forest to the south of the new settle- 
ments; for a forest district to the south (without prejudice to the height of lands 
considerations) will attract summer showers to the cleared land north of it, while from a 
north forest comes little rain at the season when most needed. 


PROTECTION FROM FIRE. 


The great difficulty in maintaining forests in this country lies in protecting them 
from the ravages of fire, to which they are peculiarly subject. Our hot summers dry the 
edge of the forest, the cuttings left by the lumberman greatly increase the danger, the 
cattle of the settler dry and impoverish the forest edge for many miles, a dry season 
comes, fire is ignited by the clearing fires of the settler, by those of the lumberman or the 
hunter, or it may be at some point where the railway has touched the forest line, by a 
spark from a locomotive. There are two seasons when fires are likely to ruan—the first 
is during the hot months of summier, the second late in a dry fall, when the fire runs on 
the thick carpet of dry leaves. This last I think the more rapid of the two. I have 
seen it come miles abreast through the forest with the speed of a fast walker, firing 
every inflammable substance in its way. The terrible devastation caused by these fires 
when under full headway is ruinous beyond imagination. Hundreds and thousands of 
square miles of beautiful forest have been reduced to ashes in periods of a fortnight or 
even of a week. It has been well remarked by persons fully competent to express an 
opinion on the matter, that the fire destroys more timber in Canada than the axe. If, 
then, some means: could be devised to check this devastation, the result would, no doubt, 
be extremely beneficial to the country. 

The recommendation I have to make, with respect to these forests, is one based 
partly on the character of the soil, partly on the practice existing in India and in Europe, 
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and pursued there with the same intention. It is impossible to preserve the extensive 
Canadian forests from fire without appointing certain rangers, few or many, as may be 
judged expedient, whose business it shall be to carry out, in this country, as far as their 
numbers will allow them, the policy pursued in European countries of guarding against 
fire, giving warning where it occurs, and prosecuting all individuals who infringe the fire 
laws established by Government. To my own knowledge, the laws enacted by the 
Ontario Government with reference to the management of fires, their lighting and extin- 
guishing, are carelessly observed; or even altogether ignored in the back districts 
through which I have travelled. I should, therefore, recommend that a certain number 
of men. be appointed to watch breaches of these laws and institute the necessary 
prosecutions. 

The East Indian practice to which I refer is this. In the vast Indian forests, under 
the careful supervision which has been established there by the Indian Government, every 
effort has been made to suppress or hold in check what with them is a still more danger- 
ous enemy than with us, the ignition of the forests. The principal means recommended 
and used by them is, the cutting of what are called fire lines through the forests for long 
distances. These lines, it is recommended should be made two hundred feet wide, and be 
kept quite clear of brushwood, or any other inflammable matter. ; 

In travelling through different parts of this north-eastern district of Ontario, and 
having in successive years passed over several hundred miles of it in different directions, 
I became decidedly of opinion, that the whole country was far better suited for extensive 
grazing grounds, interspersed with manufacturing villages, than to be given out in one or 
two hundred acre lots to the ordinary settler. Considering the character of the land, I 
am of opinion that many ordinary settlers will not be able to give it that care which alone 
can maintain its fertility ; I fear they will, in many instances, be obliged to overcrop it, to 
impoverish it, and to abandon it. The granite formation, I fear, will never show the 
staying qualities of the limestone-founded portions of Ontario. On the other hand, I 
think if much of this land were given out to men of capital, who would be willing to 
establish large grazing farms thereon, they would be able to cover the soil with a heavy 
clover sod, which, with careful management might be maintained for ever. 

I will, then, suggest what would be my plan if some millions of acres of this vast 
forest were mine, and I were desirous of preserving it from the ravages of fire. I would 
cut the fire protecting lines, as used in India, through and through it at different points, | 
clearing them thoroughly from brushwood, but I should make them wider, say, a hundred 
yards broad, and I should suggest that paths a hundred yards broad cut through these 
forests, and fenced at each side, would make excellent grazing runs for cattle, if got under 
grass, and would operate as most effectual firebreaks. I should think that an arrange- 
ment might be made whereby graziers would gladly lease these lines, undertake to seed 
them with grass and use them for the fattening of their cattle, which would readily find 
water at the numerous streams these firebreaks would necessarily cross. A portion of the 
consideration paid for the use of these grazing-lines, might well be the undertaking on the 
part of the grazier to send a certain number of men to extinguish any fire which might 
arise in his vicinity. In this manner, I conceive that, by the assistance and supervision 
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of a small force of Government rangers, very large forests might be preserved from the 
ravages of fire. | 

In connection with the manufacturing capacities of this region of country, I would 
remark, that it possesses many and valuable water-courses, which would dry up were the 
country cleared, but which the retention of the forests will retain in full value. I 
would also state, that the quality of the water flowing over the granite bed, it being 
free from lime, is remarkably well adapted to various textile manufacture, and would sug- 
gest that large manufacturing villages and towns might find occasion for profitable exist- 
ance in the heart of the large forests which, I conceive, Government should retain in thig 
part of the country. 

‘I would also suggest that such towns and villages will by no means lack communica- 
tion with other parts of the country, as the Canada Pacific, and its connecting railways, 
will pass through the present wilderness near the vicinity where it is desirable these forests 
should be maintained. 

I would here suggest that large portions of forest might be preserved, let us say, after 
the merchantable lumber has been carried off by the lumberman, by allotting them in free 
grants to persons who would undertake to maintain the land in its wooded condition. 

The opinion of Mr. Ward, of Montreal, is, “To have our country remain well 
wooded for many years, it is but necessary to give the trees indigenous to our country 
leave to grow, and there will be no necessity to plant. I haveno doubt but that much of 
the land that has been denuded of its timber would in a few years be covered with a 
spontaneous growth of wood, and so prevent our country from becoming an arid waste, 
utilizing only that portion of it that can be profitably worked.” Mr. Cleveland, of 
Chicago remarks “ A vast area of woodland is running to waste, yielding no revenue and 
promising nothing better in the future than firewood, of which a very large proportion is 
yet susceptible of redemption and conversion into timber of great value, at far less cost of 
time and labour than would be required for the planting and rearing of new forests.” If 
then we give free grants of land where clearing and cultivation is desirable on condition 
that the land be cleared and cultivated, I should think it would be well to give free grants 
of forest where forest is desirable, on condition that the forest be kept in good order, that 
it be fenced against cattle and thinned as directed by regulations which should be laid 
down by a Government official of knowledge in such matters. This would give people 
who wish to acquire land, without being compelled to reside thereon, the opportunity of 
doing so, as they could hire the necessary labour and care, of persons in the neighbour- 
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timber, in a position where it will always command ready sale, and comparatively 
untouched by the lumberman or settler, offers as yet a most excellent opportunity not 
only for procuring timber, but also for maintaining the supply. If this reserve were at 
once taken in hand.and managed on the European or East Indian plan, those trees only 
cut which are of age and size, and cut so as not to injure others; and the whole forest 
then mapped into sections, each in charge of a competent forester, the forest could be 
maintained in perpetuity as good as, or better, than it now is, and a large supply of the 
best lumber yearly drawn therefrom. 

Further hindrance of the right of control belonging to Ontario will be most prejudicial. 
For in the meantime the demand for lumber in the North-West will grow apace ; private 
individuals will commence to cut; lumbering operations will be carried on by rival 
parties ; and as soon as these operations are proceeded with on a larger scale, and with 
the reckless haste which probably will characterize them, fire is certain to occur, proba- 
bly at many points, and, in that region of rocky timbered slopes and ridges, fully open, 
too, to the sweeping prairie winds, it may well be expected from what has happened in 
far less exposed localities, that before the boundary is found, this great forest, of price- 


less value*if properly used now, will be utterly lost. 


THE POSITION IN WHICH FORESTS WOULD BEST AFFECT THE 
ONTARIO CLIMATE. 


To produce their best effect on climate, three points are to be observed. Ist. To 
occupy the heights, firstly that they are generally of poor land well spared for that purpose ; 
secondly, that wooded elevations preserve rain, feed springs, and continue water-courses in | 
regular action. 2nd. They should be of considerable depth as well as length, as.a thin 
line of forest will not by any means preserve the moist and humid atmosphere within’ 
their bounds on which their beneficial action depends. For such purposes, they should — 
‘not, if it could be avoided, be less than a mile in depth from front to rear, and they had | 
better be ten or twenty. To act as reservoirs of humidity they must be of fair extent, 
otherwise they will neither be able to feed the water-courses, nor to send upwards to — 
the clouds those moist currents which, it appears by all experiment, meeting with a — 
differently constituted atmosphere of the air, produce rain at those seasons when it is 
most needed. 3rd. If possible, such forests should stretch across Ontario in lines from 
north-west to south-east. They would then be in position profitably to intercept the — 
south-westewind, which is the great bearer of moisture hither from the Gulf of Mexico 
and the tropical seas.. For instance, as has been observed, the great forest north-east of 
Ontario does not bring much rain relatively to Ontario. Most of the rain a forest 
obtains will fall north-east of that forest. The exceptions are when an east or north-east 
wind, meeting the south-west current, produces rain, and is sufficiently strong to carry 
before it the rain-bringing current; but this is not to be depended on; the intention in 


endeavouring to preserve the forest in the line mentioned, being that the ascending cur- 
rents shall meet and produce rain from the moisture-bearing winds, which are mostly — 
south-west in reality, though often deflected and turned away by local or other influences. — 
Of course it is not expected that Ontario can be mapped out in field and forest at this late 
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day. But we can know in what direction to strive here, and where forest overspreads the 
whole country, as in part of our territory elsewhere, very much indeed can be done. 

It must always, however, be remembered that east, and even north-east winds, can 
and do bring rain of their own force from the Atlantic direction. But the south-west 
wind is the chief rain bringer. The others may be called, with reference to Ontario, 
local. The south-west wind brings moisture to the whole northern hemisphere. 


TREES BY THE ROADSIDE. 


Premiums have been very properly offered here, in a Bill just passed through Parlia- 
ment, to those farmers who shall plant and maintain in growth certain descriptions of 
trees. The Bill refers principally to lines of trees set along the highway and the dividing 
lines of farms. These, or small plantations of any sort, are valuable, but by no meant 
fulfil the functions of deep belts of forest. Their great value is, if planted over sufficient 
sections of country, that they preserve the land from drying winds, and in that way, if 
they do not, as the forest does, bring rain, they preserve the effects of rain for a much 
longer period. Secondly, and a very important benefit indeed, they prevent the wind 
from drifting the snow off the fields they enclose, and the roads bordering them. Left 


. evenly on the ground, the snow is a vast benefit to the soil and the coming or existing 


plant; driven into great heaps by the wind, it not only injures both, but also renders 
transport over the roads difficult or impossible. 


A WORD ON THE PRESENT AMOUNT OF FOREST IN ONTARIO. 


It will be seen by the accompanying list that the state of Ontario, as regards posses- 
sion of forest land, is as follows :—On the north-east she has a large forest, and in Mus- 


koka and the Georgian Bay District, forests of some size. These are all the Province 


| possesses to feed the streams, we may say, east and north-east of Toronto, and they 
largely at present perform that function. But the whole great peninsula to the west is 
| destitute of most of the original forests on the elevated lands which gave her rivers water, 
| and has little in the way of woods save the small reserves farmers have kept for them- 
_ selves on their farms. As I pointed out previously, these are being rapidly used ; one 


after another they fade away from the land and are not replaced. The accompanying 


_ lists will show exactly exactly the acreage under wood still left in each county, and when 


we remember that but a century ago all was forest, we shall be amazed at the rapidity of 


_ destruction ; and, noticing how fast the small reserve is disappearing, we shall be quite 


convinced that in a very few years, unless remedial measures are successfully applied, the 


_ great peninsula of Ontario—our chief territory in a farming sense —will be to all intents 
and purposes, as far as climatic influences and connections are concerned, a disforested 


land. And I may here observe the fallacy of the statement sometimes ventured, ‘Oh; 


« > ° . . ° 
we cannot be in want of forests, there are so many million acres in Ontario, and of 


them only so many are cleared!” May | ask what this has to do with the question? 
_Neithtr the woods of Keewatin nor of Muskoka can in any degree assist the farmers of 


the great Ontario peninsula, from Windsor on the west to Toronto and Collingwood on 
the east. Nor will the small patches left on each farm assist them. They are too small 
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and too isolated, and far too certain to vanish, to maintain the proportion of shaded land 
necessary for climatic purposes. But these districts, it is said, give fair crops now. They 
do not yield so easily as once, nor is the sky so propitious now, as the careful investiga- 
tions of Dr. Bryce and Prof. Dewey, some pages back, show. But the great point is 
this,—they soon will, in all human calculations, suffer severely. Now, if the matter be 
commenced in time, we have yet space, before it be too late, to carry out what all civi- 
lized countries have acknowledged the necessity of and are to-day engaged in,—the work of 
making provision for a continuous forest area, and constant supply of merchantable timber. 

Something can be done, and no doubt should be done, in certain parts of Ontario 
towards replanting our destroyed forests—destroyed in localities where forest, to improve 
climate and subserve agriculture, should especially have been allowed to remain. But 
the great opportunity which yet remains is that of preservation. This is found to be the 
case in India. The Government of that great country, expending yearly its hundreds of 
thousands of pounds sterling for preservation and replanting, has not yet planted a 
hundred thousand acres, while it has improved, is improving, and has to a very great extent 
already changed for the better, the character of many millions of acres of forest land. If 
we pass through much of the forest which Ontario still retains in governmental hands, 
we shall find, here and there, many a large expanse desolated by fire and growing up 
again, a brushwood choking itself to uselessness, covering a burnt and impoverished soil. 
We shall find great areas of forest the lumbermen have culled of pine and spruce, of ash 
and oak. Every here and there are the relics of their operations—the close hewn stump, 
and, a goodly distance therefrom, the great pile of decaying branches where the head of 
the tree had fallen ; while the whole distance between, if round timber had been got out, 
shows nothing but a few scattered side limbs, but if square it is paved with immense 
pine fragments—short thick slabs whose deep clean cut show the force of the score- 
hacker’s arm, and long lengths of those peculiar chips, slightly connected, thin and broad, 
smooth on one side, the depth and straightness of which show how deftly the handler of 
the broad-axe has plied his unwieldy tool, ; and if you come near the stump, and it 
has been heavy timber squared for the English market, you will find in great masses, 
hewn off, thrown away and rotting, as much clear timber as, sold at Toronto prices, would 
go far towards the whole sum the lumberman will ever get for the log. The piles of 
débris are everywhere, and form a most inflammable portion of the touchwood of a forest. 
Then before the strong oxen could drag the great log to the river down which it had to 
be floated an avenue of smaller trees had sometimes to be cleared from the way, and these 


likewise piled in desicating heaps, their skeleton branches protruding among the green 


undergrowth, like the ghastly relics of mortality on a forgotten battle-field, cumber the 
forest floor. 

You will find many places where trees are choking one another for want of air and 
light, until in lapse of years some stronger one shall tower above his fellows. You will 
find places where hurricanes have cut their way through the forest, and the trees lie for 
miles, as the ranks mown down by the mitrailleuse. You will pass the solitary bush 
road, the trees which once grew therein chopped right and left into the forest by ‘the 


makers of the track, where they lie in dry heaps for miles on miles, forming as pretty © 


a fire-track as one could wish to see. And everywhere you will find millions of young 
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trees giving full promise, if spared axe and fire, of becoming trees as sturdy as any the 
lumberman has carried away, but nevertheless, the impression produced on you by the 
whole pilgrimage will be that, if no preventive measures be used, the fire which has taken 
so much already will sooner or later take the rest. When one compares the state of our 
forests with that of those in some parts of Europe, and thinks of the long avenues of fire- 
breaks, the forest-rangers on the watch, the careful management, the incessant thinning 
and replanting, the long succession of goodly trees yearly ready for the axe, and the cer- 
tainty, with equal care, of such a succession for all time to come, one is apt to think it | 


full time that some such system were introduced here. 


THE Possiptz PRoFIts. 


It is to be remembered that (whether in the case of planting, or that of forest 
preservation), what is proposed will not be an unremunerative work. Putting alto- 
gether to one side the vast benefits to be expected in climate and in crop, there are direct 
returns of no small amount. For instance, most of the European reports give, after 
all expenses are paid, a large aggregate annual income, as does the East Indian also. 
Taking the opinions of scientific men, Mr. Galusha’s estimate is that ten acres planted in 
ash and walnut will within twenty-five years produce sixteen thousand dollars in profit 
over expenses. Other estimates, by men who have practically experimented, give even 
more, especially in the case of pines. Let us take the figures of the gentleman named. 
He allows $20 per acre for cultivation. Let us increase it, and say cultivation costs $50, 
and that five thousand instead of ten acresare tried. The amount spent would be $50,000 
a year for five years. The return at the end of twenty-five years would be eight millions 
of dollars. And, all this while, the plantation would be a valuable asset upon which 
money could, if expedient, be borrowed. And it is to be noticed that more profit may 
well be expected than has been gained, for the valuable descriptions of wood will grow 
scarcer and dearer while, during the experiments stated (such of them as were practically 
carried out), these woods were purchasable at low rates. In fine, it is a work in which 
great climatic and agricultural advantages are sure to be gained, while, as for the money 
advantages arising from the sale of timber, the only reason why Canada will not immedi- 
ately profit as other nations do is that she has yet much timber for use and sale with- 
out having to grow it. But the time to commence what will be a work of time, is while 
there is yet no actual scarcity of the article to be produced ; our existing forests will give 
us time to grow others; and above all, there is the necessity for action to preserve from 
fire and waste those which now stand. The means and system used to procure fresh 
forests will largely tend to preserve the old in efficiency. 


I will give here a few additional statements of profits from the Congress Reports :— 


Mr. David Nicol, Cataraqui, Ont., says of the European Larch :— 


‘Experienced planters have long ago decided that the larch should be planted 
entirely by itself, because of its quick growth, it soon outgrows all other trees, and when 
scattered thinly throughout the forest, the tender top shoots are apt to be damaged by 
high winds ; they do best when planted thickly, because they shelter one another ; thev 
are often planted as near as three feet, and sometimes as near as two feet, but I would 
prefer the former distance ; planted at this distance, they rapidly shoot up straight, clean, 
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and healthy. At three feet apart, an acre contains about 4,900 ; in this state, they should 
be allowed to remain six or seven years, when*they will have attained the height of 
twenty feet, if they have been well cultivated the first three or four years; they should 
then be thinned for the first time by taking out every alternate row ; the thinnings make 
the best quality of hop-poles, worth at present about five cents apiece—2,450 poles, at 
five cents, brings $122.50. Then being allowed to remain in this state about three years 
longer, they should have the second thinning. By taking out every alternate tree in the 
row, this would leave them six feet apart each way ; the thinnings are now five to six 
inches through, and are worth ten cents apiece for boat masts and yards, supports in 
mines, etc.—1,225 spars, at ten cents, brings $122.50, After growing five years at this 
distance, they should be finally thinned out to twelve feet apart ; the trees will now be 
seven to ten inches through and over thirty feet high, can be sawed into rafters, fencing, 
flooring, etc.; and are worth at least twenty-five cents apiece—612 spars, at twenty-five 
cents, brings $153. Now, if we suppose that the sale of poles and spars would be 
sufficient to defray the expense of making and upholding the plantation, and that each 
tree still remaining on an acre, say fifteen years after planting, is worth only twenty-five 
cents, the value of 612 trees is $153, there would bea handsome profit after allowing $2 
a year for rent, which, for fifteen years, would be $30, and a great deal of land suitable 
for growing larch would not rent for more than half that amount. Now, the expenses 
cease, because the forest can be pastured with sheep without danger of injury to the 
trees ; the increase of value is now much more rapid, the annual increase of the circum- 
ference of the trees will average one and one-half inches until they nearly reach maturity, 
which is in about fifty years after planting. The trees will then average thirty to forty 
inches in diameter, three feet from the butt. Each tree will produce about 450 feet of 
lumber, at $25 per thousand, $11.25, less expenses for drawing and sawing $2.25. It 
would surely not be considered extravagant to value each tree at $9—612 trees at $9, 
$5,508, less thirty-five years’ rent, at $2 per acre; $70 from $5,508 leaves a net profit 
of $5,438. Be it observed that plantations of larch do not impoverish the land but 
rather improve it. The annual deposit of leaves gives more nutriment to the soil than 
is taken from it by the trees.” 


Mr. Hicks, of Roslyn, L. I., says of the yellow locust :— 


‘‘ Hough’s Report on Forestry mentions its lasting fifteen-to twenty years as railroad 
ties, while oak lasts only five to ten years, and chestnut six to eight years. The timber 
is used very extensively by carriage builders, and in some instances in preference to 
hickory. Brewster & Co., of Broom St, New York City, using it and paying higher 
prices for it than for hickory. 

“On Long Island, near New York City, this tree is the most valuable grown. After 
thirty years’ growth the tree will make posts eight, ten, and twelve feet long, three to 
five inches in diameter, at the small end. In New York City the posts are worth, for 
eight feet in length, four inches in diameter, forty-eight cents ; ten feet, four and a-half 
inches in diameter, seventy-seven cents ; twelve feet, four and three-quarters inches in di- 
ameter, ninety-five cents ; six and a-half feet fencing posts, four inches diameter, twenty- 
-eight cents. The trees will often cut one piece or stick twelve feet, one ten feet, one eight 
feet, one six and a-half feet, making $2.48 per tree; these are the wholesale prices. In 
the most famed localities, and with five or ten: years’ more growth, the tree will make, 
say one stick sixteen feet, thirty-six inches girth ; one twelve feet, thirty inches girth, 
and one ten feet, twenty-five inches girth, this making the tree worth many times as 
much, as it sells for from sixty cents to $1.25 per cubic foot. As to value in other 
localities, Dr. Warder states that he is cutting trees, having a growth of twenty-four 
years, averaging twelve inches diameter, and sixty feet high, trees making eight to ten 
good fence posts, seven feet in length, six to eight inches face at the top end, trees stand- 
ing 400 to the acre. 

“ Kzra Sherman, of Preston, Ohio, states that locust seed was sown in 1830; three 
years afterwards, the trees were planted in a grove of fifteen acres, also an avenue of 20? 
rods. In 1870, two-thires of these last were cut, 180 trees making 1,500 posts, worth 
thirty-five cents each, or $525; and Mr. Sherman says, that the fifteen acres will furnish 
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fence for the farm of 1,500 acres for all time, and that the pasture, together with stakes 
and poles for fencing, furnished from time to time, will pay as good interest as the open 
land would.” 


Mr. A. Furniss, of Indiana, speaks of the catalpa and locust :— 


‘“‘ Much of the cost of timber grown by cultivation depends on the price of land on 
which it is produced. Assuming the average price of land away from the neighbourhood 
of cities and villages to be fifty dollars per acre, which would be a high estimate for us 
in Indiana, and the cost of catalpa plants set four feet apart each way, making 2,722 per 
acre, at a cost of five dollars per thousand—(I grow my plants and they did not actually 
cost half that figure)—we have thirteen dollars and sixty-one cents for plants. But the 
ground must be prepared for the plants, and the transplanting is rather tedious work, 
hence we will allow $11.39 for preparation of land and transplanting, making investment 
in plants and labour, twenty-five dollars per acre. Total investment, seventy-five dollars 
per acre. In Indiana lawful interest is six per cent. Now, let us compound this amount 

for ten years, and we have principal and interest in round numbers, $134.30. To this 
we will add five dollars annually for four years for cultivation. With us the renter 
“never pays taxes, but we will add that which would be about five dollars. To this add 
five dollars annually for keeping up fences, and contingencies, and we are debtor : 


To cost of land and plants compounded for ten years........... $134 30 
PMeUIMIvAtLOMTOUr, Years ss)... 6. 1). ..e IME ee lee ah 20 00 
‘Hence, and contingencies, tax, etc. (ge uee ets Sse tiie'e = ss 2 50 00 

Total...) Sema on aes a $204 30 


‘‘ At the expiration of ten years we propose to remove one-fourth of the trees, which, 

if all are standing, will be 680, for which we may claim credit. Many of these by this 
| time will make from one to two good fence posts, and at the lowest wholesale price in car . 
| loads would be worth twenty cents each. At an average of twenty cents per tree, we 
| have $136, to say nothing of the tops for fence stakes and fuel, all of which will be con- 
-sumed on the farm. This reduces our debt to $68.30. This we will compound for two 
years more and we are debtor to $76.73. At this time, twelve years from setting, we 
propose to remove one-half of the whole original number, which gives us 1,360 trees. 
These at the very lowest estimate are worth twenty-five cents per tree, or $340 for the 
lot; from this amount deduct our indebtedness, and we have a credit of $263.27. We 
| will now compound this for four years more, and our credit is $332.35. Now we propose 
to close the account and sell the one-fourth yet remaining—680 trees. These are worth 
a dollar a tree ; from this, however, I must deduct the interest on the land for the last 
four years, which is $13.12. That leaves a net profit of $1,049.23. But, suppose, I am 
told that my last lot of trees are not worth a dollar apiece. To this I reply that I know 
of quite a number of catalpa speciosa about that age, and for all such trees well grown 
and within twenty miles of my farm I will give a dollar each and go after them. The 
catalpa in University Square, Indianapolis, have been set about sixteen years, and aver- 
age one foot from the ground about one inch in diameter for every year of growth, and 
notwithstanding they have not been crowded so as to give them the most desirable shape, 
yet, if the city authorities wish to dispose of them, I will take them at the above figure 
and be glad of the chance. Of course twenty-five dollars would not move one of them, 
but as this is not their commercial value, it cannot be used as a basis of calculation. 
‘‘ Forty years of experience as a tree-p’anter has taught me that trees do not always 
grow where they are set precisely as desired c. indicated ; but, as the catalpa transplants 
with a remarkable degree of certainty—even giving without roots—I believe on good 
ground it is within the scope of practical deladéuastration to realize three-fourths of the 
result above indicated ; but should one half be attained, we have $524.61 as the return 
from one acre of land for sixteen years, and all this with very little labour or expense 
after the setting and three or four years’ cultivation at the beginning, after which they 
require no further care.” 
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Mr. Budd, of Iowa, who has grown trees largely, says :— 


Se ae a eee 


‘“‘ A grove of ten acres of white ash, thinned to six feet apart, containing twelve 
thousand ¢ trees, at twelve years were eight inches in diameter and thirty-five feet high, the — 
previous thinning paying all expenses of planting and cultivation. Ten feet of the bodies — 
of these trees were worth, for making bent stuff, etc., forty cents each, and the remaining © 
top ten cents, making a ‘tel of six thousena dollaks as the profits on ten acres in twelve 
years, or a yearly profit of fifty dollars per acre. Mr. Everett is said to have sold twenty- | 
three acres of black walnut, of twenty-three years growth, for twenty-seven thousand 
dollars, of fifty dollars per acre for each year’s growth. By the way, it is well to remem- 
ber that ash will grow where many trees will not. 

“ But the great point noticeable is that the money is secured, or rather secures itself, 1 
without labour after the first ten years. Any plantation, men of experience say, in which q 
the trees are six feet high, and the ground sv shaded that weeds and grasses cannot grow, — 
needs no more care till the time comes to thin it for posts. As Mr. Dumbiedikes observed, — 
the trees grow while we sleep. It may be of interest to remark how diligently Scott — 
practised his maxim. For planting, we are told ‘he had always, no doubt, entertained a — 
strong partiality. Even in childhood,’ he says, ‘his sympathies were stirred by reading © 
the ecount of Shenstones ‘ Leasowes,’ and in after life there was nothing which come 
to afford him so much pride and pleasure as in watching the naked hill-sides gradually — 
sprouting with the saplings he had planted. q 

“You can have no idea,” said Scott to Captain Basil Hall, “of the exquisite delight | 
of a planter ; he is like a painter laying on his colonrs ; at every moment he sees ‘his 7 
effects coming out. There is no art or occupation comparable to this. It is full of past, | 
present and future enjoyment. I look back to the time when there was not a tree here, — 
only bare heath ; I look around and see thousands of trees growing up, all of which, I may 
say almost each of which, have received my personal attention. I remember five years 
ago, looking forward with the most delighted expectation, to this very hour, and, as each” 
year has passed, the expectation has gone on increasing. I do the same now; I anticipate 
what this plantation and that one will presently be, if only taken care of, and there is not 
a spot of which I do not watch the progress. Unlike building, or even painting, or in- 
deed any other pursuit, this has no end, and is never interrupted, but goes on from day to” 
day, and from year to year, with a perpetually augmenting interest.” | 


Ba eat OF FIRE. 


To show what loss is being incurred by the fires *vhich run through our forests, let 
us take up the report of the Commissioner of Crown Lands for 1882. ‘There are nine 
reports of surveys. Let us see what they say in succession :— 

“Timber Berths North of French River.—The greater part of my line passed through 


a burnt country, the fire having gone over some parts a second time. Over this burnt 
country all the timber has been killed.” | 


“ Township of Dunnet.—Over one-half of this township has been burnt.” = * 


and the timber destroyed.” 


se-sixth of ae tov aship has been burnt over, all the 
timber being utterly destroye®. ’ | 


“ Township of Kirkpatrick. cas'y «. Bole of sae township has been burnt over.” 
“ Township of Hagar.—Bush ‘res “lve destroved nearly all the timber.” q 
“ Township of Field.—No inention of five.” | 
“Township of Dryden.— ie eroates portion of tie timber has’ been destroyed by 


fire.” 


“ Township of Wrlkes.—Not injured, by fire. 
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In last year’s report, out of fifteen surveyor’s statements eleven speak of the ravages 


of fire. 


) THE PINE LUMBER REMAINING. 

| The latest opinions of value procurable on this head are perhaps those given by 
es Drummond, Little, and others who have studied this subject, at the last year’s 
Forestry Convention. Maine and Michigan were mentioned. At Bangor, long famed for 
vast lumber mills, only fourteen million feet were procurable in 1877, against over a 
hundred million in 1856. The whole Saginaw valley, Michigan, the very home of the 


lumber trade, is nearly culled. What this means may be imagined when we learn that 
it has been cutting with mills of six hundred million feet capacity. Their lumber 
journals declare that in all Michigan, Wisconsin and Minnesota—the western pine States, 
there is not ten years’ supply with the present demand. We may, I think, consider that 
the demand is likely to increase, perhaps to double. With this, and especially if they 
have a recurrence of their terrible fires, there may not be five years’ supply. Concerning 
Ontario, we are told that Mr. Little has consulted the best authorities, and is persuaded 
that in Canada (5,000, Quebec; 3,500 Ontario; N.B. and N.S. 1,500) we have but ten 
chousand million feet of pine, while we are at present cutting a thousand million feet 
yearly, leaving ten years’ supply. Consider this in the same light, and look at some 
Canadian fire statistics further on, and we may well doubt whether we have five years’ 


supply. In Newfoundland there is little good pine left. It must be noted that a well- 
known lumberman, Mr. J. K. Wood, puts the amount manufactured yearly in Canada at 
early two thousand million feet, adding to pine spruce and other woods. If we count 
the pine timber remaining in the States, we shall find that, after Michigan, Minnesota, 
and Wisconsin are exhausted, say in seven years, there will probably be twice as much, 
say fourteen years supply, in the other States, such as the large and slowly decreasing 
forests still standing in Arkansas, Louisiana, and Caljfornia. 
| In view of these facts, let us observe what will, ina very few years, be our position 
in Ontario, or even in Canada. We have but between five and ten years’ supply. The 
Pens have their* Southern and Pacific States as a reserve, where, though at great 
cost of carriage, they may obtain pine. But Ontario has no such reserve. In a few years 
we shall have but some districts of woodland to our north and north-east, culled of their 


best pine, and alternated with great sections over which the fire has swept, while the rest 


but wait for it to arrive, that the destruction may be complete. At one of the late 
forestry conventions Mr. Thistle, a lumberman and surveyor, gave it as his decided 
»pinion that ten times as much lumber was destroyed by fire as by the axe. Let us 


parry this to its conclusion. We have been exporting perhaps twenty million of dollars 
worth yearly. What if we have been losing two hundred millions? Is it not time— 
would it not have paid fifty-fold—would it not still pay—to give the care to preserve 
yur forests that Europeans give theirs? It was thought that this was a wooden country, 
ind that there was no such danger. I would ask my readers to study the descriptions of 
European forestry in other of these pages. They will not be able to avoid the conclusion 
shat, ina few years, Germany, Prussia, and other European countries will be better 
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wooded than Canada. We will glance a moment at what is told us of the forest. when 


the lumbermen have culled it. Here is one description by Mr. Ward, a Canadian 


lumberman :—‘‘To the uninitiated traveller through the woods, after the shantymen 


have taken all they think worth taking, he would hardly notice that the chopper had been — 


there, except for seeing an occasional stump, a few chips, or the Gop of a tree.” Now we 


~~ = 


will take another, Mr. Smith, in the “ Flora of Michigan” :—‘‘ The valuable trees were © 


felled years ago, and the lumberman moved on to fresh spoils, leaving behind an inextri- 
cably confused mass of treetops, broken logs, and uprooted trunks. Blackberry canes 


sprang up everywhere, forming a tangled thicket, and a few scattering poplar, birch, and — 
cherry trees serve for arboreal life, above which tower the dead pines, bleached in the ~ 


weather and blackened by fire, destitute of limbs, and looking at a distance not unlike | 


the masts of some great harbour. Thousands of such acres, repellant alike to botanist — 


and to settler, can be found in any of our northern counties.” What we had better 
conclude, I fancy, concerning the difference between the two, is that the second had 
undergone a second and yet sharper and more reckless culling, after it had passed the 


stage described by Mr. Ward. It 1s evident that the time has passed when it wasa — 


matter of choice to attend to forest preservation in Ontario. If we are to retain any, it 


is now an affair of immediate necessity. 


In fine, if we wait longer, our forests will be gone, and can then not be renewed, — 


except at the vast expense of time and money required in planting. 
If we move energetically now, we can preserve great forests, the maintenance of 
which is most necessary to our prosperity, and shall also have time to plant, where no 


other means exist. 


FOREST EXISTING IN ONTARIO COUNTIES. 


(From Agricultural Commission. ) 


Prescott and Russell :-—About forty-seven and a-half per cent. of the entire area is 
under timber, consisting of hemlock, cedar, tamarack, beech, birch, elm, basswood, ash, 
balsam, pine, spruce, walnut, butternut, whitewood, dogwood, soft maple, and red and 
black cherry ; used principally for lumber, fencing, firewood, railway ties and saw logs. 


Glengarry, Stormont and Dundas :—Probably about thirty per cent. of the entire 
area of these counties is still timbered with hard and soft maple, beech, birch, ash, tama- 
rack, elm, basswood, hemlock, spruce, balsam, and some pine; used for fuel, lumber, 
railway ties, telegraph posts and shingles. 


Carleton :—About 287,900 acres of land in this county are still uncleared. 


Leeds and Grenville :—In all the townships, except South Burgess and North Crosby, - 


which have suffered from the ravages of bush fires, there is a large amount of standing 
timber, consisting mainly of hard and soft woods; used for firewood, fencing, lumber, 
buckets and pails. 


Lanark :—About twenty-four per cent. of the uncleared land is covered with timber 


or bush. The timber is chiefly pine, beech, maple, basswood, ash, birch, cedar and tama- - 


rack. A considerable export trade in hardwood is carried on, and there is a large local 
consumption for railway ties, fencing, fuel, etc. A great destruction of pine took place 
from the great fire in 1870. — 


Renfrew :—About forty-six per cent. of the entire area is still timbered. Red and 
white pine exist in large quantities. There is also an abundant supply of ash, elm, 


maple, basswood, spruce, cedar, tamarack, balsam, poplar, beech and hemlock. Lumbering ~ 
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extensively carried on for exportation to European and American markets. The hard 
oods are chiefly used for fuel and cedar for fencing. 


Frontenac :—As nearly as can be computed, about fifty per cent. of the land in 
rontenac is still timbered with pine, basswood, ash, hemlock, beech, balsam, tamarack, 
dar and maple; principally used for lumber, fencing and fuel. 


Lennox and Addingt6n :-—Owing to the returns being in several instances obviously 
accurate, the extent of land in the counties under timber cannot be estimated. , Four- 
‘ths of Denbigh and associated townships are, however, reported to be under pine, maple, 
ech and cedar, and lumbering is extensively carried on. There is also a considerable 
iantity of timber land in North and South Fredericksburg, in Camden and in Sheffield. 


Prince Edward County :-—About sixteen per cent. of the entire area is still covered 
ith timber, consisting of beech, maple, elm, cedar, oak, black ash and some pine; used 
r lumber, fuel, coopers’ staves, fencing and building. 


_ Hastings :—A large proportion of the acreage is still covered with timber—in some 
wnships to the extent of seventy-five per cent. 


Haliburton :—About eighty per cent. of the entire area is still under timber, con” 
sting principally of maple, beech, birch, hemlock, basswood, elm, ash, pine, tamarack 
id cedar; used for lumber, fencing, railway ties, telegraph poles, shingles, bolts, saw- 
gs, ete. 

Peterborough :—A large proportion—not far short of one half of the area—is under 
nber, consisting of pine, cedar, beech, maple, hemlock, basswood, tamarack, birch and 
h; used for timber, fencing, firewood, shingles, bolts, railway ties and telegraph poles. 
ash fires have destroyed large tracts, particularly in the township of Harvey. 


Northumberland and Durham :—About eighteen per cent. of the total acreage is still 
abered with hardwood, cedar, pine, hemlock, and tamarack. The former is used _prin- 
dally for fuel, the latter for building, fencing, and barrel staves. 


Victoria -—Probably about fifty per cent. of the uncleared land is under timber, con- 
ting of cedar, pine, hemlock, maple, birch, beech, basswood, black ash, mountain ash, 
lsam, tamarack, oak, and elm ; used for lumber, fuel, building, and fencing. 


Ontario :—About seventeen per cent. of the area of Ontario is still under timber 
xcepting the township of Reach, which returns no percentage). The timber consists of 
1e, maple, beech, basswood, tamarack, balsam, cedar, black ash, hemlock, and elm ; used 
vinly for lumber, fuel, fences, staves, and domestic uses. 


York :—About twenty-two and a-half per cent. of the area of York is still under 
uber, consisting of beech, maple, elm, basswood, pine, hemlock, cedar, tamarack, and 
‘ch ; used for building purposes, fencing, and firewood. 


Simcoe :—It is impossible to glean from the returns the total acreage under timber, 
t probably over one-half of the entire county area is under maple, beech, elm, bass- 
od, tamarack, pine, hemlock, cedar, balsam, birch, ash, and oak. Lumbering opera- 
ns are very extensively carried on in several of the townships, and there is a large 
ount of business done in hemlock bark (which is largely used within the county, and 
o exported for tanning purposes), and in railway ties, telegraph poles, and: shingles. 
e hardwoods are principally used for fuel, and the soft woods for building and fencing. 


Peel :—About eleven per cent. of the egtire acreage is still under timber, consisting 
beech, maple, hemlock, cedar, white and red oak, ash, elm, hickory, and basswood. A 
v pines are scattered in Chinguacousy and Toronto townships. The timber is generally 
id for fuel, fencing, and domestic purposes. 


__ Halton :—About seventeen per cent. of the entire area is still timbered, chiefly with ~ 
‘dwood and a limited amount of pine. The timber is principally used for lumber, 
cing, and fuel. 


_ Wentworth -—Fourteen and a-half per cent. probably under timber, consisting of 
e, beech, maple, elm, black ash, cedar, tamarack, oak, hickory, walnut, and chestnut ; 
a for lumber, firewood, fencing, building, and general purposes. 
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Lincoln :—Exclusive of the township of Caistor, which does not report the area of 
land still timbered, Lincoln has over 24,400 acres still covered with beech, black ash, 
maple, elm, oak, hickory, and some pine ; used for firewood, fencing, building, and manu 
facturing purposes, also for ship timber and railroad ties. 

Welland :—About eighteen per cent. of the area is still under timber, consisting 0 
beech, maple, oak, ash, ‘basswood, elm, hemlock, poplar, birch, chestnut, walnut, an 
butternut ; used for shipbuilding, housebuilding, fencing, and fuel. 

Haldimand :—About twenty-four per cent. of the acreage is still timbered, consisting 
chiefly of hard woods; used for fencing, fuel, and building purposes. 

Norfolk :-—About twenty-four per cent. of the entire area is still timbered, and the 
standing timber consists chiefly of pine, oak, maple, chestnut, black and white ‘ash, elm, 
and cedar ; used for railway ties, lumber, fencing, firewood, ‘and general purposes. 

Brant -—About twenty- five per cent. is yet in timber of maple, beech, elm, oak id 
pine, cedar, basswood, tamarack, hickory, and ironwood. 

/ Waterloo :-—About twenty-two and a-half per cent of the area is still timbered with 
pine, oak, beech, maple, cedar, ash, and hemlock. 

Grey :—About thirty-four per cent. of the land is still timbered chiefly with hard 
wood. Very little pine exists and only sufficient cedar for fencing purposes. 

Bruce :—About twenty-five per cent of the land is timbered. Maple, basswood, eli 
hemlock, cedar, ash, beech and birch predominate ; there is also some pine. 

Huron :—About twenty-nine per cent. is covered with timber ; hard and soft woods 

Perth :-—About twenty-one per cent. is covered with timber, consisting of beech, 
elm, mapie, basswood, black and white ash, pine, hemlock, cedar, birch and tamarack. 

Oxford :-—Seventeen per cent. under pine, cedar, beech, maple, elm, ash, basswood 
and oak. 

Elgin :—Thirty per cent. is timbered with most of the indigenous woods excepting 
cedar. 

Middlesex :—Thirty-five per cent. under hardwood and some pine. 

Lambton :—Forty-eight per cent. covered with oak, ash, elm, beech, maple, basswood, 
hickory and some pine. { 

Kent -—Thirty-seven. per cent. in oak, black and red ash, hickory, hard and soft t 
maple, cherry, and sycamore, some black walnut, and some tulip. . 

Essex -—Two-thirds still under bush, consisting chiefly of whitewood, oak, ash, elm, 
hickory, bass, sycamore, and other woods. 

Wellington :—About fifteen per cent. is still timbered with beech, maple, elm, cedar, 
hemlock, basswood, ash and balsam. . 
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To the Honourable A. M. Ross, 


} Lreasurev and Commissioner of Agriculture. 


| Sir,—In accordance with the instructions of the Ontario Government, I forward my 
report on Forestry, for the year 1884, of the contents of which the following is a synop- 
sis. The aim has been in this, as in former reports, to disseminate such information ag 
shall tend to check the tendency to too thorough a destruction of the original forest, and 
aid, where advisable, in the formation of fresh plantations. 


Last year’s Forestry Report, which was largely circulated throughout Ontario, con- 
ined a view of the subject as applicable to the world in general, The present one will 
2e found more directly to concern our own Province. It contains, in the first place, a short 
‘ecapitulation of the reasons why it is of vital importance that a due proportion of forest 
and be preserved in every country, followed by statements from parties resident in 
Intario, giving the results they have observed occur from the clearing of the forests, 
md their opinions as to the proper course to be taken. There will next be found des- 
riptions from actual observation of the state of portions of the original forest left stand- 
ng in settled Ontario, the manner in which it is found possible to preserve them, and the 
venefits to be obtained by doing so, accompanied by the evidence of numerous correspon- 
ents on the same branch of the subject, and concerning the desirability of excluding 
attle from portions of such forests. There will also be found many statements, sent 
rom various parts of Ontario, relating the beneficial eftects of planting trees as wind- 
reaks on farms, and much from personal observation concerning the same portion of the 
abject, with the instances in which the best results have been obtained, and descriptions 
£ the soils and methods of cultivation used. 


A valuable portion of the work will he found the complete and minute descriptions, 
‘om the best practical tree-planters in Ontario and the United States, of the best methods 
= raising trees from seed, transplanting them into nursery beds, and again into their 
timate positions ; with full minutiz of soils, periods, after cultivation, and kinds of 


vees best adapted to different earths and aspects. There are also given useful experi- 
ices of many individuals in planting young trees taken from the forest, with complete 
wrticulars as to kinds, sizes, and methods and times of transplanting. 


A section is devoted to information obtained from leading men in such manufactures 
. the uses of Canadian timber in the workshops and factories of Ontario ; the kinds neces- 
ry for each description of work, parts of Ontario whence obtained, and possible scarcity, 
ith suggestions as to when some woods should be cut, how sized, and how seasoned. 
‘ith this will also be found the prices obtainable for hard and soft Canadian timber here. 


_ Achapter will be found containing some descriptions of the most useful trees for 
‘aber, and the most beautiful for ornament, with suggestions as to how the latter can be 


‘iced with the most agreeable effect. 
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The last chapter narrates a journey through certain forests of the Upper Ottawa, ‘ 
giving some description of the manner in which the timber trade of Ontario is carried on, 
with many statements of practical men in reference to the pine forests, the means to be — 
taken to secure their preservation from fire, and the method of continuing them ina 
reproductive condition. 


INTRODUCTION. 


“Old trees in their living state are the only things that money cannot command. Rivers leave their 
beds, run into cities, and traverse mountains for it ; obelisks and arches, palaces and temples, amphi- 
theatres and pyramids, rise up like exhalations at its bidding. Even the free spirit of man, the only thing 


”? 


we on earth, crouches and cowers in its-presence. It passes away and vanishes before venerable trees.”-— 
ANDOR. 

In journeying lately through many of the northern and southern States, viewing the 
great moving panorama of valley and river, plain. and mountain, city and forest, which 
our wonderful system of railway offers to the traveller of to-day, no contrast was more 
striking, none more pregnant with reflection than the difference between the deforested and 
the partially wooded farms on the route. Numbers of the former, numbers of the latter, 
were passed. The first lay, outspread and unrelieved, fields and nothing more, great 
parallelograms of soil seamed by fences, with a lonely house and barns in some corner, 
and perhaps a low, spreading orchard which did not improve matters mach, for your or- 
chard is but an exaggerated vegetable garden after all. If, here and there, some isolated 
trees reared their forsaken forms along the fence, they seemed but to apologize for their 
vanished comrades, and to say, as the wind whistled mournfully through their scanty 
branches, ‘“‘ Ah ! you see what it wants ; how dreary it all looks without a few more of 
us!” 

A little further on, and how different another farm would appear! Backed on the 
hills in rear by a goodly reserve of timbered acres, well fenced and cared for, one could 
see, rank above rank, the broad, waving expanse of summer foliage ; could see the great 


red-brown trunks of the hickory trees glancing below ; 


; could distinguish above the 


bushy tops of maple and beech, and the spreading masses of the basswood foliage, at 
that season rich with white blossoms everywhere among its broad green leaves, the whole 
grove giving comfortable guarantee, if cared for, of fuel and shelter, beams and boards, 
while the round earth turns. Then, too, the roadside fence, the long side fences as well, 
east, west, and south faces, would have their row of closely growing trees ; a dense extend- 
ed wall of fragrant cedar, or lightsome larch, or, it may be, a continuous line of clustering 
maple branch and stem, their multitudinous leaflets bright in the sun of early June. 
Screened from the wind in some quiet corner, the branches of the orchard rose. However 
poor the mansion, backed by such surroundings, it looked respectable, the fields rich, the 
farmer opulent. The comments of the travelling passengers invariably took this direction. 
“How much better a farm looks for the trees!” ‘No doubt,” says another, ‘ though 
he must lose some ground.” ‘‘I don’t know, the land is sheltered and will yield more ; 
takes less labour too, there’s more mowing and less ploughing ; then see what a chance of 
wool he has. I’d give two thousand dollars more for this than one of those others, 


anyway. ‘The man who owns a place like thisissomeboly. This is a residence, sir.” 
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It is, apparently, a matter of general regret that so many young men, who might 


have attained great success in agriculture, leave the farm for the city. Perhaps, be 
tween this habit and the tendency to destroy every tree in the land, we may find some 
analogy. Where, as in some countries, farmers think more of making their farms bean 
tiful, comfortable and agreeable dwelling-places, where they and their descendants may 
successively pass honoured and useful lives, than of getting from every rood of soil every 
dollar which can be wrung from it, there the woodland reservation is cherished as the 


line. There 
‘¢Their honour’d leaves the green oaks reared, 
And crowned the upland’s graceful swell.” 


inclined to look forward to remaining there, or to making for himself elsewhere a similar 
one Butif, regardless of graceful ard pleasing surroundings, partly moved by the remem= 
brance of our old warfare with the forest, partly by the desire to make the whole surface 
profitable, we cut down every tree, is it not probable that the rising generation, con- 
sidering all sacrificed to the idea of utilitarianism and acquisition, may think of turning 
their steps to the cities, where the first has been said to be popular, and the last supposed 
to be easy ? j 

But it is now commencing to Le understood that the indiscriminate clearing we hav a] 
practised is injuring growth on the adjacent farms—that the grove aided to produce the fer- 


tility of the field. It is also beginning to be found throughout America ‘that the wood lot, 
for growth of saleable timber alone, is sometimes the most valuable acreage on the farm, 
It is becoming remunerative, as well as patriotic, to preserve the woodlands. T 0 make. 
the facts in connection with these matters more generally known, is the object of this) 


publication. 


; FORESTRY REPORT. 


DANGERS OF DEFORESTING. 


Throughout much of older Ontario the original forest is rapidly passing away. 
Many farmers of the last generation, when clearing, were satisfied if they left enough 
wood for their time; and their sons, in numerous instances, have left none at all. Through 
large sections, but ten per cent. of woodland remains. What follows in such cases is, too 
often, that the farmer who has yet a few acres of forest standing, being offered a hundred — 

dollars an acre for the timber, thinks that if the wood were gone he could obtain yearly 
“crops from the land, and buy his fuel—and lets the forest go. Then too generally, cattle, 
instead of being restricted to one portion of a farmer’s bush, are allowed the full range of 
| what forest he has remaining. These destroy the undergrowth, and give the wind a clear 
sweep through the forest below, so that every heavy gale levels more and more of our 
standing timber ; grass gets in; the older trees decay at the top and rot at the roots, and, 


of course, the undergrowth being destroyed there are no young trees to replace them. 
| The young trees and undergrowth gone, the sun gets leave to strike on the trunks of the 
older trees, and on the ground near their roots. Both of these are unnatural and injurious 
toa forest. Some few farmers here and there, aware of these facts, are preserving their 
woodlands ; but, observing that these are but a minority, noticing the present state of our 
older townships, and remembering that, twenty years back, there seemed standing forest 
sufficient to render us secure of timber for centuries, it appears certain that, if we change 
not our method, another score of years will find our farming country largely destitute of 
woodland. 

Judging by the results in other countries, and the partial experience of our own, it 

will be found that as fast as deforesting becomes general the little springs and rivulets 
now possessed by many farms will cease to flow, the reason being that the bed of the 
forest is naturally adapted to receive large quantities of moisture, to retain it for a con- 
siderable period, and to allow it to pass away at such times as needed to keep the springs 
in flow, and thereby greatly to assist the fertility of the adjacent fields. 
It will also be then found—as is already being found in our front townships—that 
the winter’s cold will be much more keenly felt, owing to the winds having free sweep 
over the tree-denuded fields, that it will take much more fuel to warm the houses, and 
much more food to maintain the cattle—that the cultivation of winter wheat and of 
slover, owing to the inevitable drifting of the snow over the unsheltered fields, will become 
ess profitable, and that all outdoor work done during the winter will be conducted at 
xreater expense and hardship, both to man and beast. 
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It will also be the case, should the remains of the original forests, which now dot the 
country be removed, that the rain and melting snow, no more held for long periods im 
these natural reservoirs, and flowing off rapidly as they fall or melt, must thereby occasion 
floods, which will, it is to be feared, annually do much greater damage along the line o 
our river beds than they do at present—and no little is done, even now. 

It is also to be remembered that the forests, in a partially forested country, continu 
ally supply water to the atmosphere, which as continually descends in showers ; and thai 
it is in spring and summer, when these showers are most needed for the advancement 6 
vegetation, the forests, then masses of leaves, are enabled greatly to aid in procuring suel 
rain. a | 

It may be well to give a paragraph stating the cause of this. The nourishment of ¢ 
tree is taken in at its roots. It is carried upwards in solution, mingled with a larg 
quantity of water, most of which water having performed its function of carrying the nou 
ishment upwards, is thrown off in vapour through the leaves into the air. The forest thus 
in Spring and Summer, is continually sending upwards great quantities of vapour, which, a 
soon as it finds in the atmosphere another body of vapour-charged and differently heatec 
air, will be precipitated in rain. Now, by the great system of heat and moisture which sur 
rounds the earth and maintains its every function, immense masses of damp and heated aii 
are perpetually passing from the Equator to the Poles. The broad extending columns 0 : 
eold and damp vapour which, invisible to the eye, rise from every forest, when they meet 
in sufficient quantity with these, as just remarked, change from invisible vapour to that 
denser vapour we call a cloud, and that again presently into rain. This process is per 
petual, and gives what may be described as rain produced by local causes. Writers diffe 
as to the manner in which the presence of woods acts on the atmosphere, but on this om 
point they all agree: that the air of the forest is more cool and damp than that of the) 
open country, that so also will be that above it, and, of course, whenever a saturated) 
and warmer current passes over, it must produce precipitation, which will fall in rain. — 

Let us for a moment take time here to understand why two currents of air, more OF 
less charged with vapour of water, coming into contact, each heated to different degrees} 


produce rain. It occurs in this way :— 
THE PRropucTION oF RAIN. 


To quote from an excellent author, ‘The water is not motionless either in the depth 
of the oceanic basin, in the solid ice, or in the atmosphere. Thanks to the always active 
power of the sun, to the aerial currents, the water rises vertically from the depths of th | 
sea to its surface, becomes vaporized at all temperatures, ascends in the shape of invisibh : 
vapour through the ocean of the air, becomes condensed into clouds, travels across cons 
tinents, falls again in the shape of rain, filters through the surtace of the soil, passes alo ng 
the strata of impermeable clay, springs up as a source or fountain head, descends by the 
streamlet into the river, and falls from the river back into the sea again.” 

The vapour of water, as is here remarked, rises from the ocean, mingles with the die 
ating and arising air, and in immense quantities ascends into the higher regions of the 


atmosphere. 


Will my readers now for a moment study this little table. It is but nine lines :— 


At 14 deg. a cubic foot of air is saturated with water by the weight of 1 grain. 


30 ee sg o of 2 grains. 
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When we thoroughly comprehend the effect of the fact stated in this table, we under- 
stand why two clouds or two currents of air more or less saturated with vapour of water, 
coming into contact at certain temperatures, produce rain. It occurs in the following 


manner :— , 


, We will notice that a foot of air at a temperature of one hundred (the heat of a very 
hot day indeed) will hold twenty grains of water. If it were only at thirty degrees it 
would hold but two grains of water. Now let us suppose a mass of a thousand cubic feet 
of air at 100 degrees, and holding twenty thousand grains of water. Well, a cold current of 
air comes along, meets our cubic mass, and cools it down to thirty degrees. It can only hold 
two thousand grains now ; the cold current has served an ejectment on the odd eighteen 
thousand grains, and they must fall out. They would fall out first into cloud, then into 
rain, and that is a rough sketch of the way in which rain is produced. 

But we will go more slowly, and first show how a cloud is formed. Here are the 
words of an excellent writer on the subject, so concisely put and so clearly, that we cannot. 
do better than copy them :— ; 

“The visible vapour of water spread through the atmosphere becomes vészble when 
a decline in the temperature or an addition of moisture brings it to the point of saturation. 
Suppose, for instance, that a certain quantity of air at eighty-six degrees contains 478. 
grains of vapour of water, this air will be quite transparent. If by some cause or other 
this air descends to seventy-seven degrees, or receives an accession of moisture (either will 
do) it will become opaque. If it is done by the lowering of the temperature, a diminution 
of nine degrees of heat will cause 108 grains of vapour of water to be condensed and to 
become visible. This is what a cloud really is: vapour of water which the air, being 
saturated, is no longer able to absorb, and which becomes separated from it by passing into 
the state of small vesicles.” 

This is the way clouds form, and, as you will see by the following, it is but by a con- 
tinuation of the same process they are precipitated in rain. If the cold current which has 
produced them from the warmer atmosphere continue to exert its condensing force, or ifa 
more saturated current arrive, the process goes on, and now becomes molecular ; that is, 
the larger particles rapidly come together in still larger ones, the force of gravitation 
begins to be felt, and the whole process is described by that great meteorologist Herschel, 
as follows :— 

“In whatever part of a cloud the original ascensional movement of the vapour ceases, 


the elementary globules ct which it consists, being abandoned to the action of gravity, 
begin to fall. By the theory of the resistance of fluids, the velocity of descent in air of a 


10 


given density is as the square root of the diameter of the globule. The larger globules, 
therefore, fall fastest, and if (as must happen) they overtake the slower ones, they incor- 
porate, and the diameter being thereby increased, the descent grows more rapid and the 
encounters more frequent, till “at length the globule emerges from the lower surface of the 


cloud, at the vapour plane, as a drop of rain, the size of the drop depending on the thick. — 


ness of the cloud-stratum and its density.” 


Now, if my readers have but followed these learned gentlemen through their techni- 
calities they have grasped this plain fact :—Rain is the precipitation from the air of 
moisture which was more than it could, at the degree of heat to which contact with a 
colder stratum of air had reduced it, hold in solution. And to show how elevations, 
especially if wood-crowned, produce rain, any one can also easily see that if a saturated 
current of air arrive at a mountain chain or other height, and have to rise into the colder 
atmosphere above, getting colder one degree, according to the season, as they rise 200, 250 
or 330 feet, as the air is the colder the higher we ascend, it must in consequence part with, 
as rain, much of the moisture it carries. Let us remember, too, that rain differs from 


cloud only in being formed of drops produced by the mutual attraction of lesser drops, 


which rapidly fall by force of gravitation to the earth instead of floating, as the smaller — 


particles of moisture composing the cloud had been, in the air. 

I have published this last page previously, but as it gives a very clear definition of 
the method of producing rain, I give it for the benefit of my present readers. | 

It would be well here, perhaps, to recapitulate something of the great and chief cause 
of rain and wind, of calm and storm. The rays of the sun, the centre of our system, 
beating continually down with fervid force on the great central line of the earth—the 
Equator, and on the whole great Equatorial belt, thousands of miles in width, hundreds of 
thousands of square miles in area, cause to arise, in constant vapour, from the great ocean 
surface rolling within that immense space, a mass of moisture and of mingled air, wide as 
the broad extended waters from whence it comes. Everywhere there it is rising to the 
skies, it flows off, north and south to the poles, and is the warm and moist Equatorial 
current. On the way it parts with much moisture, at the poles with much, and comes 
back from the poles to the Equator, now called the Polar Current, cold and dry, till at the 
Equator it rushes again into the vacuum formed by the rising Equatorial column of air 
and moisture, rises aloft once more and seeks the poles again. These, from the Equator 
to the Pole and from the Pole to the Equator again, are the two chief winds in the world. 
The rest are but modifications of these. These two do not continue in unmixed career— 
they rise and fall—they meet and separate ; immediately above us on one day, may be 
the warm and moisture-saturated current coming from the Equator, another day, and it 
may be replaced by a colder and dryer atmosphere passing southward from the Poles. This 
forms the great general system of distribution of moisture over the earth, as the meeting 
and intermixture of these vast moving masses of differently heated air and vapour must 
produce precipitation and rain. All over the earth, by this system, rain falls. It is 
found, however, that local circumstances greatly modify its action. A sandy desert is said 
to drive away: rain, that is, the refraction from its surface prevents rain from being formed 
near it. A forest is said to attract rain, that is, as stated before, it assists, by the vapour 


ascending, in its formation. 
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Of all the local causes which tend to produce rain, forests are by far the most bene- 
ficial to the cultivator; for the great but invisible columns of cold and moist air which 
arise from them are sent upwards when rain is most beneficial to the farmer—in the 
Spring and Summer months—in Spring, because the forest bed is cold and wet with the 
remains of snow and hoarded rain, and yet evaporating rapidly—in Summer, because every 
full formed leaf is transpiring vapour from its thousand pores. “If,” says a scientific 
writer, “the vaporous clouds arising from forests were coloured, the size of the forest 


below would be as nothing to the bulk-expanding columns which would be visible above.” 


Another cause of great injury to a deforested country is, most undoubtedly, the great 
amount of fertile soil carried away yearly by the rapid passage of bodies of water across 
the surface. This is called, scientifically, aqueous denudation, and is the immediate 
result of doing away with too much of the forest. The unrestrained waters continually 
carry the valuable constituents of the soil—the chief riches of the country—to the rivers, 
the rivers to the lakes, the lakes to the ocean. Wherever the hand of man, after clearing 
as much of the woodland as should properly be changed to fields, and devoted to agricul- 
ture, has greedily stretched further still, and recklessly dislodged the last barriers of 
nature against denudation, the remaining and interspersing woods, it has gathered the 
forbidden overplus of the manna, which will assuredly turn to death and corruption in the 
store. ‘The strength of the soil is the life of the nation ; if the former be impoverished 
the latter must decay. We may build our tower and fence our vineyard, but if the woods 
go no fence will keep our property ; it also assuredly goes, though almost invisibly. With 
each torrent of rain, as the waters flow rapidly over the land, a last column of our richest 
possessions moves to the sea, It is shallow, but it is a thousand iniles broad, and next 
week goes another, and another. This is one chief reason why many fields, once rich, 
now need manure ; and why many lands, once gardens, are now sandy wastes past all 


manuring. 


From these reasons, it has been found in many countries that deforesting has been 
followed, sooner or later, by barrenness. In Spain, in France, in Russia, in Germany, in 
all the bordering countries of the Mediterranean, of which the richness and fertility 
formerly gave them many millions of population—gave them crowded harbours, vast 
fortified cities, great fleets and immense armies, the same process has occurred. Let us 
mark for a moment the difference of race. The Caucasian mind long since saw the process 
and its results, grasped the problem and solved it. Much of Europe, France and Germany 
aspecially, have for centuries cared for their forests ; most of Europe is now caring for 
them, andwhere it is done fertility remains. . It is not so with the Asian shores, nor with 
the African regions once celebrated in history: In countries where, at the command of 
Xerxes, great navies were built, long travel would be necessary to find keel, ribs and 
planking for half a dozen galleys. The forests are gone, and gieat areas of cultivable land 
which lying adjacent, fed with moisture and preserved in fertility by the proximity of 


these forests, sent him many an army, are sterile wastes which scarce could find a regiment 


for the field. A remarkable instance—and in the country of which alone we possess sacred 


- historical records---exists in Palestine. When it was rich and fertile, flowing with milk 


and honey, its hillsides and its mountains were forest lands. ‘The day of the cedars of 
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Lebanon was the day of the grapes of Eschol. The vaileys had been cultivated, the hilis 


left in forest. But now all is changed. The Jordan, then a noble river, is now a muddy 
and shallow stream ; the fertile valleys are wastes ; the tree-clad hills are bare and rocky 


eminences. <All over the world are similar instances, and of much later day, and accom- 


plished in much shorter time. 


I do not know that, of all in Europe and America who have noticed these facts, any 


have di covered the modus operandi—the method of operation of the injury done. It is 


hard to calculate on causes which are under earth, hidden from our view by gravel bed and 


sandy strata,—by rock and boulder and clayey subsoil,—-and alluvial earth covering over 


all. Let us try and reason it out by observing that which we do know. See yonder 


rose-tree in the flower-pot. If the flower-pot have no opening below, and we give it a 


generous watering, the overplus moisture cannot leave the soil, the earth, over-saturated — 


with wet, remains so, the rose-tree flourishes no more. Or let there be an opening, and 


forget to water ; the dried-up earth refuses to nourish the exhausted roots, the rose-tree — 


dies. But allow the means of escape below, and nourish with occasional and well-timed 


waterings above, and your rose-tree, it may well be, will flourish in fervid life, a pyramid 


inverted of glossy green with bud and flower among, 


Let us compare this with the fields) While the forests remain in due amount, 
diminutive underground watercourses run everywhere beneath them. If you have ever 
dug a railroad cutting through wood and field, you, will find under the wood many a 
spring. Under the field, unless you dig deeply, you will find but very few. And you 
will find it general that while the country is forested you will get well water at but a 
few feet in depth; when it is partially cleared, you must go deeper; when fully cleared, 
very deep indeed. 


The country partially cleared may be, I should say, likened to the occasionally 
watered and well-tended flower-pot. The fertilizing showers of spring and summer will, 
from the proximity of the trees, be frequent and nourishing. The overplus moisture will 
at once be carried away by the underground channels, still for that purpose existing 
sufficiently near the surface; vegetation will flourish, and the fields yield a generous 
return. As with the well-tended flower-pot, the regular succession of moisture and heat 
has been bestowed. 


But when a country is almost deforested, the original underground channe!s near the 
surface little used, must of necessity largely close. Rain, then falling, will have a great 
and still increasing tendency to flow away over the surface, carrying with it in solution 
the richest part of the soil. Added to this, these rains will be heavy and flood-producing. 
The gentle and frequent spring and summer showers, which the woods should attract, 


will seldom be there. The land will not yield so rich nor so easily produced a return. 


To farm will be a labour more and more slavish, for the farmer will be working against 


Nature. He will have interrupted the course of the means by w ich she aids him in- 


his toil. 


In Ontario we have made advances already tod rapid in this direction. !.et us con 


sider the best course in which now to proceed. On the settiement of Ontario, the first” 


object necessarily was the clearance of the woods. Uniti: this was done, no land could 
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be obtained for farming purposes; but so much has now leen cleared, that it is time to 
look around and consider carefully our future course. In some districts little over ten per 
cent. is left, in many but twenty, while others far from the frontier have of course much 
more. It is everywhere allowed that, in view of the only too probable approaching 
“_gearcity of wood for fuel, building, lumber and manufacturing purposes, it would have 
‘been well if, at the first settlement of the country, certain tracts or portions had been 
set apart for timber and left therein for the general benefit. This cannot now, except in 
_eounties remote from the frontier, be done. The country is largely in the hands of those 
_who have purchased it from Government, and the reserves of timber, such as yet remain 
‘in the settled portions, are principally in the hands of private owners. Let us observe 
whether it would not be for the benefit of these private owners to maintain a portion 
in forest. 

All through settled Ontario, among the woodlands we still possess, are still found 


red oak, hard maple, rock elm, birch, cherry, basswood, ash, soft elm, and other valuable 


woods. Many of these are not obtainable in anything like such quantity or quality, if 
we go much farther back ; much of them, however, still remain in older Ontario and in 
_the hands of private owners. It is these which we draw on year after year for a number 
_of valuable industries hereafter to be mentioned. It is now time, while we still have 
these reserves, to think whether there be no plan by which they can be made continual. 
Althougb, in many localities in Ontario, are still procurable most of the valuable 


woods which are used in our manufactures (for one, in the making of all those descriptions 
of agricultural implements, which are now so indispensable to the agriculturist), yet 
_ these are-going so rapidly that a leading manufacturer says, “All kinds of hardwood 
are becoming scarce, and in a very few years, at the present rate of consumption, will 


have to be obtained from without the Province.” 


It must be noticed that these are not becoming scarce at all so much in consequence 
_of their use by the inanutacturers, but as a result of the steady clearing which has for 
many years been going on throughout Ontario. As, in a thousand localities forests have 


_ been cleared away, which, if left standing till now, would have sold for ten times the 


_ the process of clearing, are hurning up timber which would, in a few years, have become 


| 
| 
profit of all the crops the land has ever produced ; so in many places to-day farmers in 
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very valuable, which is, in fact, valuable now if it could be brought to the localities where 
needed. Indeed, in some cases, itis valuable where it stands, but its owners are not aware 
of the demand for it. 
The process of clearing commences in what are called the back-woods. Wood, except, 
_ indeed, it may be pine, which the lumbermen have the right to carry off, is of little value 
there. All the rest is chopped down, cut into fourteen-foot lengths, if not very heavy 
timber, hauled together by oxen, piled in heaps and burnt. About half the land is cleared, 
and the settler looking around him, still seeing forests everywhere, thinks that whatever 
happens wood will never be scarce in that part. This is as yet in the backwoods, but 
soon the name is no longer applicable. The farmer on a two-hundred-acre lot may 
perhaps have saved forty acres of bush, but he is not likely to have more. It is by 
this time no longer the backwoods, they are far away, and the same process is going 
ou in them; but here in the townships we commenced to describe, the forty acres 


or so left rapidly diminish ; the lands are sold and must be cleared ; sons are left portions _ 
they are wooded, and before they can be used they must be deforested. Wood becomeg 
scarce ; forests through which cattle are allowed to range, blow down ; the farmer thinks 
he had better clear them up and have them in crop; and, by degrees, the township is as 
the front townships, with its woodland diminished to ten per cent. of the acreage, and 
scattered here and there in uncared for and irregular portions. Fuel now becomes scarce ; 
the farmer is offered a high price per acre to allow the cord-wood to be taken from off the 
portion he still retains uncleared ; he accepts it ; the remaining forests diminish more and 
more ; the country becomes bleak, and is on the way to become unfertile. 

Throughout Europe it is found much more valuable to allow a certain portion of 
forest to remain as forest. The oak, the beech, the ash, the pine remain there, growing 
into value. The owner of the woodland can sell every year a number of valuable 
trees without injuring his forest land. The forest remains as forest, the trees which are 
taken away merely leave room for other and younger trees to fill their places ; and, with- 
out the trouble of ploughing, harrowing, sowing, manuring, or summer fallowing, the por- 
tion of forest he retains yields him every year a considerable income. 

I would wish now to suggest to the farmers of Ontario a method whereby they them- 
selves may in future obtain such an income with as little labour, As I have pointed out, 
timber of all sorts is likely soon to become scarce in Ontario. If our farmers, say on 200 
acre lots, can preserve twenty to forty acres of woodland, and on 100 acre lots half that 
amount, it would give them the opportunity of leaving a certain portion of bush in which 
their cattle might wander, and yet allow them to retain a tolerable reserve for purely 
forest purposes. These portions of original forest, or even a part of them, if secured for 
that purpose, would act as nurseries of timber trees, far more economic and efficient than 
any field-planting can secure us. In such portions of these as are fenced against the 
inroads of cattle, the forest trees—pine, maple, ash and elm—in fact, all the most valu- 
able sorts, will seed themselves and form a rich undergrowth, which preserves the older 
forest above in more ways than one—it keeps the original forest soil about the roots of 
the larger trees, thereby strengthening their hold on the ground ; it closes up with a mass 
of verdure the lower interstices of the forest, thus preventing the otherwise unimpeded 
rush of the winds ; thirdly, towards the forest edge it produces trees grown in the sun- 
light which, firmly rooted as their nature is when grown in that position, stand as a barrier 
to defend the rest. Any portion, therefore, of the original forest well fenced will, in all 
likelihood, reproduce itself continually in its former strength, and shortly be in a position 
to furnish yearly to the husbandman, from the full-grown trees, a constant supply of 
excellent timber ; while the benefits of continuing throughout the Province many such 
patches of forest, dense in underwood and retentive of moisture, can hardly be over- 
estimated. ) 

It may be remarked that the process is as follows: Where an undergrowth is 
allowed to flourish, cattle being excluded, grass does not overspread the ground, and the 
seeds, falling from the trees, continually take root in the rich and moist forest soil. The 
attempt of the strongest saplings to overtop the undergrowth projects them upwards, they 
overtop it, and, by this time young trees of perhaps fifteen feet in height, their next 
effort is to rise to the sunlight above the forest shade which embowers all. Thus we 
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obtain, in a very few years, a high straight slender trunk which, once reaching the light 
above the forest roof, soon thickens into valuable timber. This is the forcing process of 
the forest, ready, if we will but allow it, to give us a continuous succession of valuable 
_ trees, without the labour of sowing, planting or cultivating. 

I know a block of forest of twenty acres which has yielded for the past twenty years 
_ about twenty-five cords of wood annually, (The same area of woodland, well cared for, 
and pruned, would yield much more.) The undergrowth has never been disturbed 
| by cattle, and the young trees consequently have always grown up ready to replace the 
others. There are plenty of young trees there now—tall straight slender shafts sixty 
| feet in height, and but six or seven inches through ; while so many trees of good size are 
| ready for the axe, that it is evident that the forest will continue, at that rate of cutting, 
_ to reproduce itself for ever. Throughout all the older settled portions of Ontario, and 
_ throughout the newer sections as fast as they are to an equal extent cleared, such fuel 
| will soon be worth $3.50 per cord besides the cost of cutting. If we also remember the 
fact that for at least one-half of this very cord-wood there is now springing up a demand 
as sawed timber, which of course commands a much higher price, it will be seen that such 
| a fifteen acre block, cattle being carefully excluded, and some care taken in cutting not to 
damage the surrounding trees, will be shortly the most valuable part of the farm hie 
| would yield a probable rental for cordwood and square timber of about $10 per acre ; and 
_ it should always be remembered that, while it is kept in good bush, the owner can always 
_ change the timber to a more valuable description. He can plant within its borders, among 
| its own natural undergrowth, thousands of nuts and seeds of the white oak, the hickory, 
_ the walnut or any other kind he may fancy, and may, by such means, double the value of 
_ his timber reserve. Though the farmer may never himself live to see these trees of age to 
| cut, yet he himself may obtain full value for his labour. Walnuts planted to-day in the 
| forest ground should give, in twenty years, walnut timber fit for numerous purposes—in 
; thirty, large trees fit for many a portion of side-board, table or inlaid cabinet. Other trees 
will be almost equally valuable. Say the farmer wishes, ten years from to-day, to sell his 
farm. The purchaser, let us suppose, is a young man. He may well say, “T am likely 
to live twenty years ; I shall then be only in the prime of life, and by that time there will 
be timber here from which I can cull for all Succeeding years as much as will readily sell 
for a large sum annually, or if I should choose to cut the whole there will be some 
thousands of dollars’ worth ready for the axe.” Of course, then, he will give far more to 
the farmer who planted the trees than if the work had never been performed. The farmer 
has not then lost his labour, although he may never see the trees mature. 


| It would be, undoubtedly, well that farmers would determine each to maintain a 
reserve of forest of this nature on their land. When we consider that the time is very 
| shortly coming—nay, in many sections, is now—when they can gain yearly a considerable 
‘sum by the sale of full grown trees, for firewood and sawed timber—considering that in a 
‘short time fuel will be scarce in most parts of Ontario, it would seem that the wood-lot 
should not be diminished on any consideration. This feeling is not, however, as general 


as it should be. Lately, I was travelling about thirty miles in one of our frontier counties, 
and came to only one good hard-wood bush on the route. It was about fifteen acres, and 


the owner being offered $1,500 for leave to cut the timber for cordwood, was about to let 
I 


it go. People said that it was a pity he ever cleared the farm, for the uncleared piece was 
proving more profitable than all the rest. On being asked whether it would not be better 
to keep it standing, as it seemed in thorough reproductive condition—cattle having been 
always excluded—and yearly sell wood from it, the answer was ‘‘ Nobody seems to do that 
about here.” Nobody did seem to, in fact, for the country was getting as bare as the 
Steppes of Russia, and the winter wind, passing over the far extended snowy surface, 


seemed to blow through one. 


In all efforts, however, made to keep a piece of the original forest standing and in 


good condition, the prime necessity is the exclusion of cattle. To give the trees health 
and vigour, the ground must be the original forest soil, dotted with infant trees just rising 
from the ground, with taller undergrowth of Jong and upright saplings, emulous of being 
the future tree, with large trees fit to cut, and with younger ones nearly ready to replace 
them. In such a bush-lot the grass cannot get in and overspread the ground, for it is 
shaded by the undergrowth. Next, as previously stated, a most important consideration, 
the young second growth trees, rising up around the edge of the bush, will never blow 
down, and will, as they increase in height, keep the wind from al] the rest. The whole of 
the forest trees, too, young and old, grow much more vigorously when the undergrowth 


and young and springing covering of plants around and among their roots, which is their 


natural mulching, is not destroyed. A block of forest so treated, and with a little assist- 
ance in case of unforeseen accidents, will reproduce itself for ever. 

Throughout settled Ontario any plan of forest preservation needs the farmer's 
co-operation, for he holds the forest remainder. In all directions that remainder decreases. 
The axe, which once thinned, now extirpates. It is full time that, on ten or twenty acres 
of every farm, the chopper should stay his hand. But he must do more—he must exclude 


his beasts; where hoof and horn range down go undergrowth and sapling—in a moment, 


before their placidly devouring jaws, vanishes the umbrageous wealth of the flexile branch 
and delicately-pencilled leaf—gone is the promise of hardy timber yet to come. The little 
youngling elm, his green and double leaf fresh springing from the soil—the infant cotyledon 
of the future oak—the maple bud and the sprouting ash are no more ; and from tree to 
tree is nothing but trampled leaves. The forest ground dries and shrinks ; far above, the 
giant masses of the upper foliage alone oppose the rushing wind; the undergrowth below 
the natural barrier—is gone ; the air sweeps through ; some stormy morning the out- 
ward ranks are prone—the beech and the great oaks lie across ; with the next tempest 
more will follow. Our enemies are those of our own stables ; and our farmers may say, 
‘‘ With the jaw-bone of an ox, heaps upon heaps, have I slain a thousand trees.” 

On every farm some forest is needed to break the winter winds. It is needed to keep 
level the drifting snow. It is needed for pleasure; he who has near his house a forest 


walk of his own, where he may for a space enjoy the health-giving atmosphere, and 


‘* Under the shade of melancholy boughs 
Lose and neglect the creeping hours of time,” 


has opportunities many would give much for. It is needed to aid in procuring rain in due 


season. It is needed as a store-house of timber—soon likely to be full scarce throughout 


the land. 


t 


waste 


We found here the wood—the water—the fertile soil. It is certain that the deforest- 
| ing of a country in process of time does more than withdraw the one ; 1t greatly impairs 
_ the others, so much that the land may not then support one-tenth of those it now could 
maintain. Proprietors should remember that no one can possess a title to destroy the 
_ usefulness of the soil, lest, “the land cry out against him, and the furrows thereof like- 
_ wise complain.” The vast concourse of humanity continually emerges from the unknown 
_ past ; it travels toilsomely by ; it passes into the clouds of the future. Be sure that there 
_we shall meet with stern questioners ; nor will those pass unchallenged who have, to serve 


_ their temporary greed, rendered painful, sterile and barren, the path of generations yet to 
| follow. 


PRESERVATION OF EXISTING PORTIONS OF FOREST. 


Of all branches of Canadian forestry, one of the most important is that which treats 
of the advisability of preserving some portion of those fragments of the original forest yet 
| standing on our farms. When we consider in how many parts, both of Europe and 
America, the land owners, finding by sad experience the evils of a deforested country — 
finding that the farm yields not so rich—not so easily obtained—a return to the husband- 
‘man—taught also some sharp lessons by scarcity of timber formerly easily to be had—are 
| busy in replanting, not by dozens or by hundreds, but by thousands and millions of trees, 
_and observing, as we are compelled to observe, that throughout most of Ontario the same 
| process will soon be necessary, it is natural to look around us, and consider whether we 
are not in a position to do something better. 


All through settled Ontario, there are yet many valuable portions of woodland,-here 
and there. One farmer will have ten, another twenty, a third forty, acres of forest. 
Where cattle have been excluded from these, it will be found that there is plenty of under- 
growth, young saplings, half-grown trees, trees nearly matured—plenty of materials, in 
fact, for the continuous replacement of the forest. In such a reservation, too, it will be 


found that the original soil of the forest} a thick coating of rotten leaves overlying a mass 
of vegetable mould, is still there. On the outsides, too, it will be found, if matters have 
been rightly managed, that the undergrowth, as fast as it arose to tree size, has preserved 
its branches nearly down to the ground. There will be found here the three things 
necessary to perpetuate a forest, namely, the drying winds cannot blow through ; the bark 
of the older trees is protected from the sun; the forest ground is kept moist, rich, open 
for the reception of tree seeds, and in a situation to nourish and cover the roots. Where 
we find matters so, all that can be said is, continue the treatment, cut out carefully, year 
oy year, the larger trees as you need them, and the diseased ag you observe them, and 
ure will always keep you a forest. Here, too, if you like to assist nature with better 
seeds than the wind might bring, you can sow or can plant whatever you like, and the 
orcing process of the forest, each young tree continually striving to attain to the forest 
loot where alone its branches can receive light and air and put forth leaves—will give you 
all and straight timber more quickly than you can obtain it by any other method. White 
aks, ash, walnut, hickory, chestnut—in fact,’ any trees desired can be easily grown in 
uch a wood. ; 
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But one of these small forests, to which cattle are allowed free entrance, will be found 
in a very different state. Unless they are few in number compared with the size of the 
forest, or that they have access to such rich pasturage as to deprive them of the inclination 
to destroy the young trees, they will certainly kill the undergrowth, unless it be evergree! | 
which is seldom the case. (Here it may be remarked that a hardwood forest might be 
maintained in good condition where cattle must be allowed, by encouraging or even plant. 
ing an evergreen undergrowth—pine, hemlock and cedar ; these would protect the soil 
and the larger trees, which wouid then grow to maturity, and your hardwood forest would 
in time become an evergreen glade.) But where the undergrowth is deciduous, and cattle 


destroy it, no young trees can rise, the forest becomes thin, the sun beats on the bark of 
the larger trees, (a thing the forest tree has not the bark to bear ; the field tree bark is 
dense; that of the shaded forest tree tender); the young trees gone, wind and sun dry the 
ground, it becomes carpeted with grass, the great trees begin to die at the top, the decay 
of the older forest is only a question of time and there will be no young one to replace it 

In many of these reservations, there is yet much good timber, and if care were taken 
there might be a perpetual succession of such—even now, as remarked, there is much good 
red and white beech, black and white ash, elm, cherry, oak, maple, and many anothe 
tree. How valuable these are likely soon to become, the statements in other pages from 
practical men, engaged in the use of these woods, inform us. What I should like the ‘ 
fore to suggest is, that where any reasonable amount of forest, say ten or twenty acres, 
exists on a farm, it is great waste to allow cattle its complete range. Let them have 
few acres for shade, but for the rest, if left to grow timber—above all, if assisted to grow 
timber, it may, in a few years yield without labour, a return more valuable than any othel 
portion of the farm. To illustrate this, I may remark that in another page will be fount 
a statement by Mr. Culbertson, near Chicago, whose ten acres of woodland, planted Dy 
himself, he now considers more valuable than the other 260 acres of his farm. | 

Most of our existing patches of forest could well be preserved. A little attention #) 
fencing, planting or sowing would shortly convert many a decayed and apparently dyin 
portion of forest into thriving woodland. Planting forests, where necessary, is an excellen| 
thing, but time is needed to obtain the result. In preserving an existing forest, on th’ 
contrary, much may be done in a very short time. The three rules are, encourage 1 


undergrowth, exclude the sun, exclude the wind. 


We will now give a few pages to statements from different parts of Ontario, describin 
the results which have occurred from the general clearing of the forests throughout th 


Province. 


Mr. M. J. Fisher, writing from Maxville, Glengarry, Ont., says: “ Though ol 
lands here are but partially cleared to what they will be at no very distant time, tl) 
stretches of bleak clearing without breakage seem too large, to the great discomfort of 
grazing cattle, who make for the sheltered parts in the cold winds of spring and fall, 
well as during the scorching summer suns. Another fact worth noting is that the om 
paities known to raise fall wheat with success—or with whom success is the standil 
rule—are such as have their fields surrounded, wholly or partly, by wooded lands, not the 
own, still uncleared. leaving the snow of nature to do its sheltering office. ‘a 

Rev. W. H. Moss, Milverton, Perth, writes :—‘ One thing seems clear—the fore’ 
are fast disappearing. Many farms to the south have been stripped of almost every & 
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—the result of fires. The lumberman is also very busy in these parts, sawing up pine, 
cherry, ash, hemlock, etc., so that in a very few years all lumbering must cease here for 
lack of material. Clearing has also been carried too far in many cases. The result is 
that, although this is comparatively a new country, wood is getting scarce, and in winter 
we have dreadful drifts in most of our roads.” 

Mr. A. Drummond, Howick, Huron, writes :—‘ As to the change in rainfall (except- 
ing the present) the seasons have been much drier of late, than they were for a number 
of years after we had settled in the woods here, some 25 or 26 years ago. The drought 

_ seems to be more penetrating now that the woods are away. Creeks in this part get very 
low, and those fed from swamps often dry up altogether.” 

: Mr. R. W. McLaren, Plympton, Lambton, writes :—‘‘ The woods in this neighbour- 
hood are very thin as a general thing. . About twelve years ago the fire went through 
them and destroyed a great deal of timber. Creeks stop running very soon after drought 
sets in. I do not think the clearing of the forests has actually lessened the rainfall, but 
it goes more to extremes now.” 

Mr. Philip Kelly, New Durham, Oxford, writes :—“ The first settlers came into this 
neighbourhood about fifty years ago. Since that time the woods have been cut down very 
rapidly, till now the neighbours, as a rule, have no more wood than they need for their 
own use, and a few have none at all. I think about 85 per cent. of the land in this 
neighbourhood is cleared. Springs and‘creeks here are drying up ; that, however, is to be 
traced to two causes; the first being the cutting down of the forests, the other, under- - 
ground draining.” 

Mr. G. Fortune, Turnberry, Huron, writes :—‘I think, including swamps, there must 
still be one-third of the land in Turnberry uncleared ; and I do not know that we have 
felt any inconvenience from the amount of clearance as yet; but there is no doubt that 
we will soon feel the want of firewood, as also of lumber for building purposes. I do not 
know of any difference here in the amount of ra nfall, but the small creeks dry up a great 
deal sooner in the spring, than they did twenty-five years ago. Our rivers, too, get far 
lower in summer ; where there was at that time, in some places, plenty of water to drive 
a mill, they have now either to put in steam or allow their mills to lie idle during the 
summer.” : 

Mr. James McCool, Londesborough, Huron, writes :—‘‘In this part the forest is 
becoming rapidly cleared ; in a few years some farmers will have neither firewood nor 
building timber. In regard to creeks, I may say they have mostly all dried away since 
the land has been cleared, even those which had been considered to be never failing.” 

Mr. James Johnstone, Carrick, Bruce, writes :—“ As to change in the rainfall, I am of 
opinion that there is not much change here yet, but there is quite a change in manner of 
rainfall getting into the creeks and rivers. Formerly, when this country was covered with 
forests, the rain very gradually soaked its way into the ground and thus slowly raised the 
_ springs, creeks and rivers. Now, after rain, the creeks receive it much sooner, as a great 
deal of the water does not penetrate the soil at all, but flows over the surface and gets at 
once to the creeks, and raises them sometimes very suddenly. I think that the normal 
state of our creeks on this account is changed. And for the same reason we have more 
floods and also more times of low water.” 

Mr. John Bishop, Palmyra, Elgin, says :—‘“‘The creeks dry up much sooner than 
they used to, and some that held water the year round, are now dry a good part of the 
summer.” 

Mr. Edward Haltes, New Germany, Waterloo, says :—‘‘ With regard to rainfall, 
there is a change since the bush is going down, and the old swamps cleared up and 
drained for pasture land. ‘kivking ten years, I noticed that six out of the ten, it is rather 
too dry for pasture or spring crops on light land.” 

Mr. William Elliot, Parkhill, Middlesex, writes :—‘ This neighbourhvod is almost 
entirely cleared of forest, farmers reserving only what is necessary for firewood. The 
result is visible in the drying up of small streams in summer, and the injury done to 
crops by cold frosty winds. I think the absence of shelter for growing crops the most 
injurious consequence of the removal of the original forest.” 

Mr. A. D. Ferrier, Fergus, Wellington, writes :—‘“ This neighbourhood is getting to 
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be very bare of timber, and we feel the wind very much. Firewood is very dear and 
scarce.” 

Mr. Thomas Baird, Bright, Brant, writes :—“ It is the prevailing opinion among men 
of science that the clearing of the forests has the effect of ‘restraining the rainfall. I was 
reading lately that through the reckless destruction of her forests, some of the Provinces 
of Russia had almost become a barren waste. We must expect the same results to follow 
in Canada. There is no doubt that the clearing up of the country has had a powerful 
effect on drying up creeks and rivers; the ditching and under-draining of low lands 
allows the water to run quickly off, and hence those sudden floods from which we have 
suffered so much this season.” 

Mr. Robert Watson, Windham, Norfolk, writes :—‘‘ With regard to the extent of 
clearing our forests, we have no forest to clear. Most of our farmers have little preserves 
of timber, varying from ten to fifty acres ; from this all the timber fit for sawing has been 
sold, and some small farmers have none left for their own use. With regard to the 
drying up of rivers, creeks and springs, I know something about that. I have lived fifty 
years in this part of Ontario. When I first came there was a great part of the forest 
standing. Some creeks that would drive machinery the year round then, are now dry, 
some of them not affording water sufficient for the stock on a small farm. Otheis, where 
the mills are a necessity, have had to put in steam to afford them power to run in the 
summer season. Then we never housed our live stock before the 25th of December. 
Now we have to feed them with winter provender, sometimes in August, often in 
September.” ; 

Mr. Thomas Shipley, Falkirk, Middlesex, writes :—‘Old settlers here state that the 
climate is changed, being more irregular in falls of snow and rain, with much more wind, 
cold snaps and uneven weather. Our springs and creeks are affected. This is a hardwood 
section of very heavy growth ; seventy-five per cent. is now cleared and the work of 
_ clearing goes on, resulting in more destruction, high winds and all other changes connected 
with the destruction of the forests.” 

Mr. William Ross, Painswick, Simcoe, says :—‘‘I very willingly testify to the creeks 
and springs drying up as soon as the forest is cleared away. There have been many 
discussions on the planting of forest trees among us farmers ; but it seems hard to make a 
beginning.” r 

Mr. F. Malcolm, Innerkip, Oxford, says: —‘‘In this section very little timber 
remains except what is intended for fuel, and this is disappearing much faster than was 
expected fifteen or twenty years ago. Severe wiacers and high winds—disagreeably felt 
on account of the great reduction of forest trees —are having a disastrous effect on what. 
remains. You will understand that where the wood is worth $50 per acre, and the land 
as much more when the wood is off, there is a strong temptation to denude; and this in 
the face of the fact that all are aware of the venefits resulting from forests as a windbreak. 
For the want of this our country has been ruined for apple-growing, that is, of such kinds. 
as we generally have; our roads are drifted, buildings unroofed, fences blown down and a 
degree of cold experienced that the settler of thirty years ago knew nothing of.” , 

Mr. John H. Houston, Petrolia, Lambton, says :—‘“ I knew this country when it was. 
a dense forest, so that I can tell you how much the forest has to do with us. There is no 
doubt that storms now sweep over with more violence; wherever our fruit trees are well 
sheltered they bear better. As regards the rainfall, the rains are more heavy, but not so 
regular. As to the creeks, the more. the forests are cleared the sooner they dry. The 
water now gets a better chance to get quickly to the creeks.” | 

Mr. Thomas A. Good, Brantford, Brant, says :—‘‘ Wood is getting very scarce in thi 
vicinity, and in a few years there will be hardly any left. There is no doubt that spring 
are drying up. We get our rains now in too heavy dashes, and nearly every year lately” 
we have had a period of severe drought. caused, no doubt, by the timber being nearly all 
cut away. Our county has the smallest per centage of wood, I think, than any other 
county in the Province, not even excepting the County of York. Springs that I knew 
when a boy are gone, and others come to the surface further down the hills. If we should 
get a few dry summers there would be still more difference observed.” | 

Mr. Thomas Smith, Rosemont, Simcoe, says :—‘‘ The neighbourhood is fast becoming 
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stripped of its forest on account of a settler being on every hundred acres, and when each 
farmer was clearing up his land he thought from five to ten acres was sufficient woodland 
to leave. The consequence was, the wind got such a sweep that it blew down a great deal 
of the heavy timber ; and as the bush got thin the sun got striking at the roots of the 
trees, then such timber as hemlock and beech commenced to die, and thus the thinning of 
the woods went on.” 

Mr. John A. Campbell, Simcoe, says :—The evil effects of too much clearance are as 
yet principally confined to the increased risk to the fall wheat. We grow fruit and 
vegetables also to some extent, and for the past two years have had some sharp experience 
of the evil effects of cold winds. It is also possible that the growth of our farm crops may 
be retarded thereby, though not to the ®ame extent.” j 

Mr. A. Milgan, Blenheim, Oxtord, says:—“This part is being cleared pretty 
thoroughly. One of our councillors remarked at a meeting the other night that this 
township (Blenheim) had not any timber left to build her bridges, people being of the 
opinion that they can do better by cropping and then buying their fuel.” 
| Mr. John King, Middlemarch, Elgin, says :—“ Seventy-five per cent. or more in this 
locality is cleared, and in what is left openings are made which will let the wind sweep 
through and destroy it. Farmers are complaining that their wheat in winter is exposed 
to high winds, blowing the snow off and allowing the plant to lie exposed to the frost, 
killing it right out.” 

Mr. D. Kennedy, Peterboro’, says :—“ Timber is becoming very scarce indeed in this 
neighbourhood. Many farmers of from 100 to 300 acres are now buying firewood, and 
Some are using coal. Fully half the farmers of this part will have to buy firewood before . 
ten years. The prevailing opinion is that clearing the forest diminishes the rainfall.” 

Mr. Richard Shortill, Ballinafad, Wellington, says :—“ The clearing up of the hard- 
wood land and the old swamps has so much dried up the creeks and streams that several 
large streams, which eight or ten years ago drove large mills and factories, have gone dry, 
and only run when the fall and spring rains swell them up.” 

Mr. M. Martin, Tilbury East, Kent, says :—“It does appear that the annual rainfall 
is decreasing in quantity, a very dry season taking place every other year. Cannot say 
whether it is caused by the clearing of the forests. I may say further, that farmers are 
beginning to learn the importance of having a belt of wood or shade trees to shelter the 
she winter wheat, invariably a good crop being obtained where it has been sheltered by a 
wood or a belt of trees.” 
| Mr. William Patterson, Almonte, Lanark, says :—‘ As to the rains, since so much of 
she forest has been cleared, there is a marked falling off with the exception of this year. 
During the last ten or twenty years there has been cause for serious alarm ; droughts of 
ihree or four months with not a single shower have been of common occurrence.” 

__ Mr. John Malone, N lagara Falls, says : —“ Thirty-five years ago, with plenty of woods 
ull round, good crops of fall wheat were raised here with very poor cultivation. Now the 
nost improved cultivation fails. The snow blowing off the fields leaves them exposed to 
he frost. Where a field is protected by woods south-west or north-west, a crop of fall 
vheat rarely fails.” 

Mr. Robert Flynn, Olden, Frontenac, says :—“ Where the woods have been cleared 
x burnt off, the springs in the granite ranges (where pineries largely were) and 
ven in the hardwood ranges, are almost completely dried up ; with the exception of some 
old boiling springs which seemed to bé supplied by some heavy waters at a distance. 
‘he rivers, creek and lakes are very much reduced in their supply of water—some small 
akes wholly dry. The fall of rain and of snow is greatly reduced.” 

LCI CIET. Westington, Hamilton, Northumberland, says:—“ TI have frequently 
bserved (with the exception of the present year) that thunder storms follow the belts of 
imber lands and lakes, which plainly shows that the evaporation from the trees attracts 
uinfalls. Since the land has been denuded of the timber, rivulets and creeks have 
ecome perfectly dry, large rivers have. been greatly diminished and lands which were 
tere bog holes are now quite arable. Wells, formerly considered never failing, have gone 
ompletely dry, and large sections of country have to depend solely on cistern water,” 

Mr. H. J. Barber, Boston, Norfolk, says :—“ Jn this neighbourhood timber has become 
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scarce, where at an early day it existed in abundance of all kinds and of the best quality. — 
A large amount of first quality pine was cut down and burnt with the other timber; but 

since there has been a market for pine lumber, it has been rapidly cut and sent off, until — 
scarcely a pine remains to be seen, except bushes, which, if protected, would soon replace — 
the old for coarse lumber. Hard timber has also been slaughtered until the farmers begin | 
to see their folly and begin to talk about it.” 

My. R. Craig, Belmont, Middlesex, says :—‘‘ When there was plenty of forest there © 
was always plenty of water; it is very dry im this section at present.” 

Mr. Geo. Binnie, Bunessan, Grey, says :—‘‘ I do not think that the rainfall is any less 
than before, but I think it falls at more irregular intervals, and in greater quantities at 
once; that the weather is more liable to extremes both in drought and rainfall than it was | 
some fifteen or twenty years ago. There is no doubt that the destruction of the 
forests has had an effect on the streams of this country, the tendency being to decrease 
the volume drained off by them in several ways. The ground absorbs more of the raintall, 
it evaporates more quickly, and what is left drains off sooner than when the country was — 
covered with forests.” . 

Mr. Henry Doupe, Kirkton, Perth, says :—“I must say there has been a drying up - 
of creeks since the forest has been cleared away—that is the water goes away earlier in ~ 
the spring, and is less in the creeks in summer than formerly. When rain falls it gets - 
away more quickly, which may be accounted for by open or underdrains leading to creeks — 

, 
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and small streams, and also from the effects of wind and sun on cleared land. As to the 
quantity of rain, I would say that I think it very little less than formerly. During the 
past summer more rain fell here than in any season for the last thirty or forty years. 
When rain falls with thunder, I think for the time it lasts that it falls more heavily than 
formerly. The woods are getting less every year—there are a few farms that have no 
woods standing—-mostly all have from five to twelve acres of bush. I am speaking of a 
radius of ten miles all round.” | 
Mr. Benj. F. Browne, Gamebridge, Ontario, says :—‘‘The disappearance of the 
forests is certainly affecting the rivers, streams and springs in this locality. Streams and 
springs that had been running since the memory of man were quite dry in 1881 and 1882, | 
and water in many places was very scarce.” : 
Mr. Robert Purves, Kinloss, Bruce, says:—“I am of the belief that with proper 
wind-b:eaks we could uniformly raise better crops. Some say that the reason we do not 
raise as much per acre now as when the country was new is that our lands are becoming 
poor; but such is not the case in many instances, as the new land we clear now will not 
yield the same per acre as when the country had more shelter.” q 
Mr. James Ross, Barrie, Simcoe, says :—“ Our creeks dry up very fast after the! 
forest is cleared away ; also our rainfall is very much less—not nearly so many summer 
showers. My opinion is that tree planting should be encouraged as much as possible for 
the general benefit of our country.” al 
~ Mr. G. D. Platt, Picton, P.E.I., says :—‘“I believe that belts of forest trees acros$ 
our farming lands would prove of value in mitigating the severity of droughts, as well as 
in retaining the natural winter covering of snow as a protection to fall crops. I have 
frequently observed instances proving the great value of groves and clumps of trees in the 
latter respect.” P 
Mr. 8. Kennedy, Gainsboro’, Kent, says:—‘The rainfall is considerably less now 

than it was when the country was first cleared.” . 
Mr. J. M. Freeman, Pleasant River, Queen’s, N.8., writes:—‘“Our dry seaso ns 

seem to be longer than formerly.” ‘Y 
Mr. George Allison, Waterdown, Wentworth, says :—“TI am satisfied that the sudden 
climatic changes are largely due to destruction of our forests. There is getting to be @ 
scarcity of timber now, and there will soon be a far greater scarcity.” 4 
Mr. Robert McAdam, Sarnia, says :—‘‘ Regarding the influence of forest growth in 
water supply, I may give you a fact within my own knowledge. On my father’s farm was 
a small ‘beaver meadow’,of eight acres, surrounded by, and partially covered with a 
growth of tamarac, spruce and small pine. In one corner was a spring strong enough t¢ 
supply a small stream, and for making a never-failing water supply for cattle. Some yeart 
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ago a forest fire ran over the land and killed all the timber round the meadow, leaving it 


open to the sun. It dried to the bottom, and next season it was found that the spring 
had ceased to flow, and the creek had in consequence disappeared. A fence was placed 
round the meadow, not following its irregular margin, but in straight lines with results of 
leaving a space between the fence and the edge of the marsh, of from ten to fifty yards in | 


width, and this marginal space at once threw up a strong growth of young timber which 


in a very few years made a dense thicket. No sooner had the thicket began to shade the 
ground than the spring again began to flow, and has since continued to do so; and, as far 
as I have been informed, has not failed even in exceptionally dry seasons.” 


Mr. Robert Flynn, Olden township, Frontenac Road, says :—“ As to what extent the 


country is cleared. In real bona fide clearance I do not think there is one-eighth, but 


fire and lumbering have not left us one-fourth.” 

Mr. Moses Leairs, Severn Bridge, Ontario, writes:—‘“In a very few years many in 
this new settlement will have neither pine nor hardwood of any account.” 

Mr. Danie! Marshall, Keppel, Grey, writes: _—“ Ten years ago this neighbourhood was. 
nearly all forest, but the forest is being cut down everywhere, rock elm is, all gone for' 
square timber. Now the axeman is in the swamps, cutting telegraph poles, railroad ties, 
fence-posts, and saw-logs, our saw-mill men are calling for all kinds of hardwood,.and saw- 
logs, so that in ten years more there will only be culls, except some small pines that are 
protected. Our firewood will not be easily obtained in ten years from now.” 

Mr. J. Rudd, Clinton. Huron, says :—‘‘As to what extent this neighbourhood is 


becoming cleared: Some farmers have not one acre of woodland while others may have 


from five to ten acres ; there may be an exceptional case of fifteen or twenty acres.” 

Mr. John Darby, Crown Hill, Simcoe, says :—“ The hardwood forest is being rapidly 
cleared away, so that many farmers find themselves already without firewood for their 
own use. The principal part of the forest left is composed of low-lying or swampy land. 
Timber for building purposes is scarce, and hemlock lumber is taking the place of pine 
where practicable.” 

Mr. George Buskin, Artemesia, Grey, says :—“The Saugeen River and Little Falls 
River both start in this township. Since the forests are partially cleared, both of these 
are failing in the summer months. I believe, in time their mills will have to put in 
steam.” 

Mr. J. A. Ramsden, Sherkston, Welland, says :—‘A considerable number of farms 
are entirely cleared of forests, and perhaps ten acres of the hundred throughout the town- 


_ ship would be about the average of the woodland still uncleared ; but it is being cleared 


all the time, and dying, and at no distant period the original forests will all have dis- 
appeared from this section of the country.” 

Mr. A. M. Wigle, Ruthven, Kent, says :—“I am sorry to say that the original forest 
is in many localities all gone, and there is no spontaneous growth, nor any effort to 
reproduce ; but a continual cutting at the little clumps of bush left by the first settlers. 
Iwould and do say to some, “woodman, spare that tree ;” but although young men do 
see the havoc of hard winters on their wheat, in the unsheltered fields, yet they hope it 
will not be so next year, and they go on cutting their bush.” 

Thomas Beckton, Glencoe, Middlesex, says:—‘‘This part is getting cleared. The 
farms are small, so that home consumption is using up the wood. The storms in summer 
blow many trees down.” | 

Mr. B. B. Smart, Sarnia, Lambton, says :—‘‘ One thing is certain, that timber is every 
year becoming scarcer—both fencing and building timber is very scarce now. The half 
of the farmers on this line now could not find timber enough on their land to build a barn, 
and where the supply is to come from ten years hence is hard to tell.” 

Mr. John Gibson, Milliken, York, says:—‘‘I am sorry to say there are but few in 
number that have bush worth fencing in, and many have none. There has been a fear- 
ful waste, and no doubt the want of timber is now greatly felt.” 

Mr. Jno. McMillan, Constance, Huron, says :—“ In this neighbourhood the woods are 
disappearing very fast. On account of cattle running in all the pieces of bush left, there 
is no young timber or undergrowth. Most of our streams dry up in ordinary dry seasons, 
and many wells give out that have been in use for twenty years.” 
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The reader will observe that a great number of experienced men give it as their 
opinion that the over-clearing of the forests in Ontario is drying up the surface of the | 
land. The numerous underground channels, fed by the forests, which formerly flowed ; 
near that surface, giving life to the earth, and enabling, in dry seasons, the roots to obtain 
that moisture below which the parching skies deny above, have receded to a much 
greater depth. Formerly, in digging for water, we frequently struck a spring within six 
feet—-now we are more likely to excavate forty before obtaining it. 


We have but results by which to judge. The chief operations of nature are hidden © 
from our view. We see the young tree grow—the buds come forth—the leaves in green’ 
luxuriance cover the branches—the tender blossoms open—the fruit appear and swell to 
full and rich maturity. But the actual process of accretion, particle by particle—how 
sun, and air, and earth, and water, wrought unanimously, tillin turn appeared a clothing | 
of leaves—a brilliance of flowers—a weight of fruit—where, months ago, leaf, flower or — 
fruit was none—is among the secrets of creation yet but partially fathomed. But we ~ 
know that each gave their aid—that the earth opened its storehouses—the air gave of its 
treasures—the sun and the rain warmed, tempered, adjusted, and carried on its way 
the nourishment the others supplied. And we know that when successive suns have 
warmed the earth and air, and successive showers again have moistened all, till branch | 
and tree-trunk drip and flow, and the dry ditch is a clear rippling rivulet again, that then — 
the cornfield puts forth and increases its wealth of pendant leaves, that the fast growing — 
wheat reflects the light in deeper waves of fresher green, the broad embowering grove 
seems to rise in newer beauty, and cast forth stores of undiminishing fragrance upon the | 
air. -It is the result of the regular succession of heat and moisture—it is the great 
process of nature by which the earth is enabled to bring forth its increase. It is with — 
this we interfere when we deforest the land. . 


This succession of moisture and fertilizing alternation of heat the field frequently — 
owes in great part to the adjacent forest. Ifthe atmosphere be too dry and vegetation — 
suffer, the great reservoir of moisture round the forest roots is busily supplying the > 
exhausted water channels below, and simultaneously sending vast columns of moisture : 
through its leaves into the atmosphere above—moisture which must shortly fall in rain 
again. But when the atmosphere is surcharged with moisture, when above our heads the | 
watery stores are passing from the equator to the pole, and rain is falling heavily every 
day, it does not leave the forest as the field ; it is retained in the forest bed in millions of © 
tons, for the benefit of both field and forest in a drier time. . 


CoRRESPONDENCE CONCERNING SECOND GROWTH. 
. 
I will now give extracts from correspondence from many parts of the Province, | 
written by persons who, in all cases, have observed for themselves the progress of second 
growth, and the reproduction of the forest ; and who are, it will be noticed, unanimous. 
in the opinion that cattle must be excluded from such portions of woodland as it is desired 
shall long continue in existence. | 
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Mr. Henry Westney, Highland Creek, York, says :—“ As far as I have observed, the 
result of cattle being kept out of the woodland has heen. a dense growth of young trees of 
remarkably straight and rapid growth; while, on the other hand, in those pieces of bush 
to which they are allowed free access, the undergrowth is very scant, small bushey trees 
trimmed like a hedge, or broken down and destroyed by them.” 

_ Mr. Thos. Fraser, Amberley, Huron, says :—“ If trees are under four or five inches 
through, cattle are a great injury to them, as rubbing.on the tender bark, and bruising 
it with their horns, will cause the bark to rise, and it might as well be off.” 

Mr. J. A. Ramsden, Sherkston, Welland, says :—‘‘I have noticed that where cattle 


_ and horses are pastured in the bush, they keep down all the second growth and the trees 
are rapidly dying off; and I have also noticed that where the woodland is not pastured 


the trees look much more healthy, and there is almost invariably a thick undergrowth.” 

Mr. Thos. Phillips, Bond Head, Simcoe, says :—‘“‘ Were it not for the cattle eating 
the small shrubs, there is no doubt, where not tilled, there would soon be a good stand of 
timber of the hardwood variety. JI have seen a good growth of young plants start in the 
spring, of the maple, oak, elm and basswood; but the cattle soon eat them off. In the 
timber lands where cattle are not allowed access, there is generally a good growth of timber 
in this locality, of maple and beech. It would take about five years to attain sufficient 
height to be out of the reach of damage by cattle, as they are very fond of young timber.” 

Mr. D. Shooley, Ridgeway, Welland, gives another idea. He says :—‘‘ The cattle 
will not browse or bother the young trees after the first of June. Where the bush is getting 
thin and reproduction is wanted, I would advise keeping cattle out for three or four years, 
also early in the spring a few years longer ; then, if thinned out would be a very cheap 
way to replenish the woodlands.” 

Mr. John Gibson, Milliken, York, says :—‘ I have-never seen, where cattle had a free 
run in the bush, that any small trees ever came to anything—they are invariably scrubby 
and stunted.” : 

Mr. Andrew Childs, Rutherford, Bothwell, says :—‘ Doubtless it would be of great 
importance to have cattle kept out of woodlands—woods that are intended to remain as 
such to supply firewood and timber for fencing, or for mechanical purposes. In fact small 
trees have scarcely any chance to grow unless protected from cattle.” 

Mr. George Sanderson, Colborne, Northumberland, says :—“ I have kept cattle out of 
a small wood lot, for a few years, and now it is so thick with small young trees that one 
can hardly get through. There are lots of maples, ironwoods, beeches and basswoods, from 
six to twelve feet high—just right to set out along the fence. Someare from one to three 
inches in diameter. I think the large trees are growing better and look more thrifty than 
they did before I gave up pasturing. I let the cattle run in the wood now after harvest 


_-and they do not seem to do any damage. I am sure it will pay to keep the cattle out for 


a few years at most.” 

_ Mr. N. A. Malloy, Laskay, York, says :—“ The effect of keeping cattle out of wood- 
lands is quite apparent, the young wood coming up quite readily. But when cattle are 
allowed the run of the woods at pleasure, scarcely a plant remains unless it happens to be 
protected by logs or brush.” 

Mr. R. Postans, Oakville, Halton, says :—‘ I know that cattle will sometimes destroy 
a great number of young trees; in a dry time when pasture was almost burnt up by 
drought, I have seen an ox bend down a young sapling over two inches in diameter and 
twenty feet high, keeping his neck over it till he had broken it down, or holding it down 
till he had browsed the top.” | 

Mr. Thos. McLeod, Dalston, Simcoe, says :—‘‘ If you wish to preserve a young plan- 
tation, by all means keep cattle out—sheep are even worse than cattle.” 

Mr. David Spence, Whittington, Wellington, says :—‘ A friend of mine fenced off 
five acres of bush for the purpose of allowing the second growth every chance to grow ; and 
J assure you it is beautiful to look at—in three years you could not see a man one rod off 
it was so high and so thick. There would be no use in keeping cattle out five, six, or even 
seven years and then letting them in. I have seen cattle in a bush throw their neck over 
a sapling like a handspike, and would bear it down until they had eaten all the foliage off 
—then it is sure to die.” 
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Mr. George Leverrage, Fullarton, Perth, says:—“I have noticed that cattle will in 
a very short time destroy all the under-brush in a piece of vigorous woodland.” 

Mr. Thomas Smith, Rosemont, Simcoe (a keen observer of nature), says :—‘‘I think 
it would be well for farmers to try the experiment of keeping cattle out of a portion or all 
of their woods. As the bush gets thin the sun strikes at the roots of the trees, then such 
timber as hemlock and beech commence to die, and thus the thinning of the woods goes _ 
on. I notice that where there is a thick growth of underwood the larger trees keep 
greener and more thrifty, in fact the whole woods resemble more closely the original forest.” ~ 

Mr. Thomas Shipley, Falkirk, Middlesex, says :—‘‘ When timber land is cut or slashed — 
and lies in a rough state, the young trees come up rapidly, but before they attain any — 
strength the fallen timber and brush which protected them is either burned, or is so — 
decayed that cattle get in and nearly all are broken down. Some few grow up, but the 
growth is thin, and they grow bushy, branching out about ten feet from the ground, and — 
become all top and not much trunk. I have about twenty acres like this—the trees are 
about twenty years of age, thirty feet high and one foot in diameter (elm, oak, beech, ash, 
basswood) ; but cattle and grass prevented a thick growth, and they are not, and never 
will be, anything like the forest primeval. Apart from the planting of forest trees, which 
can be done, I must say that in my opinion it would be an easy matter to reproduce the 
forest, simply by protecting it from all manner of invasion.” 

Mr. John King, Middlemarch, Elgin, says :—‘‘I believe that allowing cattle to run 
at large in forests is almost certain destruction to anything like a healthy growth to young 
trees. J know of some few, and but few, who keep the cattle out of the forests, and their 
woods are so thick with underbrush that it is difficult to walk through them ; and as to 
the majority of forests where cattle are allowed to run, you can ride on horse-back through 
them anywhere.” 

The following shows how easily the seed will take. Mr. Robert Currie, Wingham, 
Huron, writes :—‘‘In this part of the country the cattle will keep down the young sprouts 
and saplings in winter and the tender leaf in summer. I have had a field near to the 
bush ploughed early in the fall of the year before the maple seed fell, and the wind blew 
the seed over the field so even that in eight acres there was not one square foot in any part 
of the field without a plant, and the nearer the bush the thicker they grew. The field was 
for roots, and was not ploughed until the 10th of June, when the plants were from four to 
eight inches high all over the field. People who are planting here use maple principally. 
The sapling from seed of maple or cherry will not on an average exceed one foot in the year ; 
but if from roots of old trees of either variety they will often grow more than two feet in 
a good season. If anyone wants to have a piece of bush here, either planted or the small — 
underwood reserved, they must keep cattle out of it; it would take six or seven years to 
be out of the reach of even small cattle of one or two years old.” | 

Mr. A. D. Ferrier, Fergus, Wellington, says :—“ Cattle will destroy every kind of 
tree they can reach, and seem to delight in the work of destruction.” 

Mr. Thomas Baird, Bright, Brant, writes :—‘‘ Whenever the forest is thinned out the 
Indian and other grasses get in, and when this is the case the underwood ceases to grow.’ 

Mr. Philip Kelly, New Durham, Oxford, says :—‘‘ Mine is the only hardwood bush 
that I know of in this neighbourhood where cattle are not allowed to run, and it is also 
the only one in which there are any young trees.” 

Mr. John Bishop, Palmyra, Elgin, writes :—“ Fence off a piece of woods and it soon 
starts up as thick as it can grow ; but let sheep and cattle run through woods and all 
undergrowth is cropped off, ‘and grass takes its place, prowaing out even the trees that are 
left, except a few of the hardier inds, 2 

5 


ONTARIO OBSERVATION AND CORRESPONDENCE. 


The following pages give many instances obtained both by actual observation andl 
correspondence concerning forestry in Ontario, and will give the reader an idea of what 
slight progress we have made in this important matter. Since the late agitation on this— 
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question, induced by governmental and other efforts, I am glad to say a number of at- 
tempts have been made in this direction. Descriptions of these, however, are better de- 
ferred to another year, when their success can be better noted. In the meantime, the 
reader will find, here and there, valuable evidence concerning the different branches of 
forestry. | 


The Lombardy poplar, in situations such as between roads and grass land, where its 
occasional propensity to sucker will not harm, is known as an excellent wind-break. Yet 
it has been objected, that it breaks off in strong gales. I do not find this the case, but 
some instances to the contrary. For one, at Mr. C. R. Sing’s farm, St. Vincent, there is 
a row of magnificent poplars in front of the residence, two feet through at the ground, 
sixty—nearly seventy—feet in height, a broad mass of light green foliage from base to 
summit,—a landmark far across the water, planted but twenty-four years since. Cords 
and cords of wood could now be cut from their massive trunks, and will be some day, poor 
as are its burning qualities, if we plant not our maple the quicker. But this tree, planted 


‘closely (these are eight feet apart, and their branches touching), would evidently form 


magnificent farm wind-breaks. With proper interspersions of such sixty-feet walls, or 
wails even of trees of much lesser size, the snow would be level all the winter long on field 
and path. the gentle se soft-handed protector of the young winter wheat, the smooth 
support of the rapidly gliding sledge, rapidly gliding, as it might, to its journey’s end, 
while the farmer sits jovially behind his rushing team, and the smoke of the fast-passed. 
cottage rises uprightly through the white and frosty air. 

I remember one Christmas, some five years back (it was on a broad and sloping 
mountain side, cleared for many miles of its forest by the woodman’s art, as closely as if 
some gigantic razor had shaved the land), a party of us waited our Christmas dinner till 
our invited friends, two miles along the town line road, should arive. They arrived, 
having taken four hours to drive the distance, four men walking in front, wet through, 
breaking down by main force the five foot drifted wall of snow, which the horses would 
never have plunged through without splintered pole or broken traces. Wind-breaks would 
have saved it all, and if general would save millions of dollars’ worth in Ontario every 
winter, in delay, horse-flesh and waggon mending, 

There is an instance on this same farm which clearly proves how rapidly a poplar 
wind-break can be secured. Here is a lengthy row of younger poplars, planted but seven 
years ago by Mr. Sing himself. They are quite fifty feet high, strong, thrifty, upright, 
and showing every promise of rivalling their seniors at an early day. There is little 
doubt that these are firmly rooted and strong trees, since their lofty tops arise, straight and 


-unbending, right in the face of every north-east breeze that sweeps across the wind- 
tossed Georgian Bay. 


On the same farm is another description of wind-break. This is an evergreen fence 
and, consequently, ‘always there.” All along one side of the orchard stretches a row of 
balsam and of cedar, six feet apart, their lower branches closely joining where tree meets 
tree, spreading to a broader width on either side of the row and each—the balsam with 
its coniferous foliage, the cedar, a mass of curiously ornamented fringe-like leaves—rising 
in pointed cones, a long succession of green and brilliant pinnacles, forming as handsome 
and effective a wind-break as orchard need have or eye rest on. Planted twenty-four 
years ago, two feet high, and kept mulched. 

The cedars are eight inches, the balsams a foot in diameter. The soil is sandy, the 
situation low compared with the mountain range, which stretches along the front, but 
high above the vast adjacent sheet of water in the rear. 

Mr. Hiram Andrus, St. Vincent, makes the following statement respecting a most 
important matter, the class of trees to be planted by farmers in exposed and hilly regions. 
He says that in that locality, much of which, we should remember, is on the slopes of 
the Blue Mountains, the elm had better be planted than the maple. He pointed out 
many instances. ‘“ Here,” he says, ‘‘ these fields were cleared’of the forest, to my know- 
ledge, twenty or twenty-five years ago. These trees which you notice along the fence 
(they extended here and there for miles) were not left here purposely, but were sm all shoots 
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at the time of the clearing, and have remained, simply because the farmers did not keep 
their fences clean and cut them down, which they would have thought at that time ~ 
good farming. Now that the country round here is almost totally losing its forest, what — 
with one man’s and another man’s clearing, they begin to recognize the value of these — 
trees for shelter, for shade, and, occasionally, for timber.” There are many maples, seven — 
or eight inches through, and many of ash nearly a foot through at the base—the maples 
often twenty, the ash thirty-five or forty feet in height—the former a good shade tree, — 
branching out while near the ground into large and densely-leaved head, the latter taller, — 
dividing “into many long, separate and independently aspiring branches, every tall tree 
top with a chronic bend to the north-east, which testified to the severity of the winds on 
the Blue Mountains, on the highest slope of one of which we then stood. ‘ We find 
here,” said Mr. Andrus, “that on this high ground which has a hard clay sub-soil, the 
‘maple spreads its roots without penetrating deep into the earth. The elms, on the 
contrary, send down deep and solid tap roots. The consequence is that for the first few 
years the winds shake the hold of the maple on the earth, while the deep-set hold-fasts 
of the elm keep it firm in the ground. This retards the growth of the maple so much 
that the elms, as you see, are, in their twentieth year, twice as high as the maples. The 
difference is not so marked in the low ground ; in fact, in the sandy loam of the valleys 
the maple grows as rapidly,as the elm. There is, however, an advantage in possessing 
elm timber.. This second growth elm wood is far superior to its progenitor, the great 
rock-elm of the Canadian forest. One tree stem when only five inches through will make 
four axe-handles, while the length next above will make double-trees and whipple-trees 
that nothing will break Look at one of my axe-handles—it has stood the hard work of 
my wood-shed for a long time, chopping up and splitting great logs, and it is good as ever 
still. Why, it was put into a new axe, and has nearly worn it out, while generally an 
axe will wear out a lot of handles. Then what a beautiful polish the hand has given to 
the wood—it is smoother than glass—you never could get that on a hickory axe-handle. 
Now that they bend everything by steam and use only two pieces in waggon-wheels 
instead of a lot of felloes, this second growth elm would just do for them and for sleigh- 
runners, and a thousand other things. It would make splendid fences, Plant your 
young elms at the proper cistance for posts, and when they are big enough fasten your 
wires along, and there you have fence, wind-break, and shade-row, all in one. Then 
when they are grown up (and they will grow if planted and taken care of, at least twice 
as fast as those you see here), any time you need it, by putting in a post or a stout young 
tree, you can have a fine log of second growth elm timber.” 

Mr. Hartman, St. Vincent, speaking of the loosening of trees by wind, said that he 
did not like staking them, as that always more or less injured the bark and tended to 
retard the growth, but that it was his practice every spring to tread a fresh sod firmly 
in round each tree stem, which he found produced a good effect. He mulched, he said, 
young trees by taking along a waggon load of wheat straw and laying under each tree a 
carpet of straw about eight feet square and six inches thick. This he found effectual. 

Mr. G. Leslie, Leslieville, has some very fine specimens of thesilver poplar which, planted 
twenty years ago along the road-side, are now immense trees, three feet through, sixty feet 
in height, their branches spreading thirty feet on every side. Here are also elm trees, 
eighteen inches through and forty-five feet high. It will be noticed that these elms are 
perhaps double the size of those described in St. Vincent. These are in a black loamy 
soil, formerly a swamp—[St. Vincent mountains a clay loam—while these were transplanted ; 
the others, the natural second growth.| As for situation, both are along the road-sides. 
Here are also some large white birch trees, planted thirty years ago. They are, perhaps, 
two-foot six at the base and nearly as high and broad as the silver poplars. There are 
near them some red oaks of the same age, as large in stem, not as immense in spreading 
foliage, but still great trees. Here are also to be seen great avenues between high walls 
of English birch, a tree apparently not greatly unlike our own second growth birch of the 
Canadian forests, but of leaf smaller, and of growth more pyramidal : of the Canadian 
tamarack, a tall and pointed tree of pale green foliage—a strange foliage, needle-shaped 
in leaf, yet with an appearance sometimes cloudy, sometimes moss-like ; and of the Nor- 
way spruce, tall, perpendicular, its colour a rich and deeply-darkened green on which the 
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eye loves long to dwell. All these planted fifteen years back, are over thirty feet in 
height and with stems often a foot in thickness. An odd pecutiarity is here seen—the 
Norway spruce can be either hedge or forest tree. Here is a hedge, six feet in height, 


. two or three feet through at the base, narrowing as it rises and trimmed to an edge at the 


top. The shears have kept it so; the trees are small, the hedge is a mass of small 
coniferous leaves,—it is a hedge and no more. You would say, ‘“ This is nothing but a 
hedge-plant,” but every dozen feet, one stem has been allowed to grow and manifest its 


nature. No more a hedge-plant, it leaves the topmost border of its fellows, a stem six 


inches through, and rises erect a dark and cone- -shaped Norway spruce confessed, full 


_ thirty feet in the air. The hedge, however, is dying, with too close cutting It makes a 
- good wind-break, the trees being ¢ given the room they need. 


As you approach Leslieville you find a wooded neighbourhood. There is half a mile 


of the Kingston road each side shaded with large trees, planted in the public ground ; and, 


north and south, a hundred acres extend, covered everywhere with young trees of a 
thousand kinds, interspersed with towering plantations, dotted here and there with mighty 
trees, the monarchs of the grove. When we learn that thirty years ago there was scarcely 
a tree in sight, we see that it is in the power of man, if he choose, in no long period to 
reproduce the forest. 

The silver poplar spoken of above would evidently be valuable wherever it is desirable 
to rapidly produce large trees. Its timber, an unusual circumstance with the poplar 
variety, answers well for firewood. It is easily propagated from cuttings of last year’s 
woo cut a foot long from above a bud to below a bud, and thrust nine inches into the 
ground. Although of very great value, farmers must be warned that it has, as have many 
of the poplar varieties, a tendency to run in the land, and throw up independent shoots, 
especially where cut by the plough. But these of course are easily kept down by care. I 
observe no such shoots near the numerous large poplars left standing here and on the 
adjacent roads. Mr. Leslie considers the fall the best time for planting. 

Mr. Beadle, St. Catharines, states that when he wants seed trees of this description, 
(maples) he sends some one to gather it, different kinds being plentiful in the streets and 
adjacent woodlands. He plants these seeds at the time of their ripening. If this be in 
July, by fall the young trees can be transplanted. If they be seeds which do not ripen 
till the fall, they are then sown, come up in spring, and are transplanted when a proper 
size. Mr. Beadle has had much experience in tree-planting. Of the two, he prefers spring 
planting to fall. The cold winds of winter, he thinks, may sometimes dry the life from 
out a young and tender tree. The best security, howe er, is mulching, which is equally 
valuable in f.ll as in spring. Near his property are a row of maples—the hard maple 
of the Canadian woods—the sugar maple, prolific in remembrance of forest camp and 


simmering boiler, and of many a sap collecting journey. They are, he thinks, thirty 
years old, of a thickness of eighteen to twenty four inches, forty feet in height and of 


spreading yet closely branched heads. The soil beneath both elm and maple is a rich and 
gravelly loam, somewhat, however, inclined to leach. 

Mr. RR. N. Ball, Niagara Township, possesses on his land several improvements of 
great interest to forestry students. This historical Niagara County, by the way, is 
studded with battle grounds and rife with interesting story. Here, as we pass at mid- 
night, our horse’s feet sound dull along the deep road cut in the mountain’s face. Seventy 
years ago there was no road ; but many found a path, andthat a quick one, to eternity, 
for to the right we look by dim moonlight over the sharp sloping hill down which, with 
many a soldier slain, and many a scalp torn from the skull, amid the mingling din of 
musket shot, of Indian yell and Saxon blasphemy, the Union Jack, upheld by Pagan and 
by Christian hand, forced the Stars and Stripes into the whirling waters below. How rapid 
are earth’s changes. A month ago, and these bare trees were myriad-leaved in vivid green. 
A’ century, and where the solitary squaw sells her paltry baskets, the land, from sunrise 
to sundown, swarmed with the powerful tribes of her dusky forefathers. High above us, 
through the dim night air, towers on the hill the monument of Brock, recalling the tough 
English schoolboy, victim of many a flogging, and victor of many a bruising match, in short 
time transformed into the stern British general, loved by friend MBlgenen by foe, 


traversing land and sea to fight his country’s battles in the distant wilderness of this 
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then savage land. Here again on that distant eminence repose the bones of the 
Butler family, those implacable refugees of °76, of bitter memory to every American — 
born. 
Beside his house Mr. Ball has a fine elm, planted by him, a sapling taken from — 
the forest thirty years ago, and now seventy feet in height, its branches extending from ' 
side to side nearly another seventy ; its trunk, a mass of solid timber, nearly thirty inches 
through. Here is also a walnut tree, its branches laden with the ripened nuts, but twenty 
years of age, yet with a stem of fifteen inches, a height of sixty feet, and a spread of 
trunk as wide. 
Here is one of the best specimens in Canada of what may be done in evergreen wind- 
breaks. Fifteen years ago Mr. Ball had seven hundred and fifty young pine trees taken 
from their forest bed and planted on his farm, The method in which this was done is 
interesting and gives a valuable example. Earliest spring was chosen, on a day when the 
ground, thawed from the winter frost, had again frozen an inch in depth. The earth was 
cut around the young trees, leaving a circle of about eighteen inches across, thus lifting, 
in the then state of the ground, a disc of earth and root with each tree of two to four 
inches in thickness. Out of this great number of trees but five failed to grow. They are 
now nearly forty feet high, their lower branches spreading over thirty—many stems a 
foot thick—a long succession of cones of living verdure, brilliant with darkened green. 
Some miles away is a remarkable self-sown wood. This originally was a forest of 
that timber of which Canada once had so much—the white oak. The forest across the - 
road, extending to the shore, is yet of that character ; many sturdy oaks being still there, 
though the fine merchantable timber—the long, straight, clear trunks are gone, carrying 
passengers over Many an ocean, strewed perhaps in wreck on many a shore. Intermixe d 
with the oak forest were some mighty pines, and when the land across the road. was 
cleared, the pine seed, scattered by wind, covered a portion of the upturned ground, and” 
the land not being ploughed again, a young forest of pines, perhaps three acres in extent, 
have sprung up and have thriven, standing as close as they can stand and live. This was 
eighteen years since, and they are now nearly fifty feet high ana have killed one another 
out till they now stand six or eight fect apart. Here the process of the formation of a 
dense forest may be clearly observed. The under-branches, deprived by the density of the 
foliage above of the rays of the sun, are dying and dropping off, the stems being now 
bare frequently for twenty feet in height, the broken ends showing where branches have 
been. Up at the top all is green and vigorous. This process will now continue, the 
falling branches every year leaving a greater height of trunk; many of the weaker trees 
also dying out to give the others room, till there will remain a dense forest of great pine 
trees a hundred or even a hundred and fifty feet in height. Nothing is wanted evidently, 
from this and other examples, but to plant trees thickly and let them grow as they do in 
the natural forest, striving ever for height, and prevented from lateral extension by the” 
discouraging shade. ‘These trees, many of them now with stems a foot thick, are fit) 
for beams, and would, in five years’ time, yield a good supply of boards. But to get the 
great trunks, the tall, clear, valuable timber of our forest pine, would need a longer period. — 
The example shows, however, with great plainness, how easy, with care and time, is the” 
reproduction of our pine forests, and how soon we would begin to reap the benefit, for 
much good timber might now be thinned from the grove just described, and the plantation © 
be all the better for the loss. #@ 
Mr. Ball, whose success in planting and opportunities of observation entitle his opinion 
to great weight, says that for wind-breaks one row of pines js better than two, as the” 
trees, with light and air all around, will branch out strongly in every direction, while m 
the double row the inner branches touch and die as if in a dense forest, the outer bi anches 
remaining vigorous, and the attempt at growth in this divided direction does not seem 80 
friendly to the tree. Instances of this were plainly to be seen, for here are both double — 
and single rows, the single row evidently now, after fifteen years, as good a wind-break as_ 
the double. a 
On these farms is still much woodland. “ Here,” said Mr. Ball, ‘are yet two hu ee 
dred acres of the original forest. At first cattle were not kept out, and did much injury 
to the young trees, but for the last twelve years they have been rigidly excluded, and you 
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see the result.” It was a beautiful forest, dark with heavy trunks below, bright with red 
and yellow foliage above. But the undergrowth was superb ; protected from the cattle 
and from the seed-destroying hog, the young trees had sprung up everywhere, close, fresh, 
luxuriant, thirty feet in height, an endless wealth of crimson leaf and shining stem. There 
the young red oak waved its great leaves, pear-shaped and serrated ; there was the beech 
leaf, prosaic and common till you examine how beautiful the mathematical straightness of 
its crossing fibres. There stood, in thousands and in tens of thousands, young trees of 
the white ash and the black, the pine, the ironwood, the whitewood, and almost every 
tree indigenous to Canadian soil. ‘‘ We need never thin them,” said Mr. Ball; “nature 
will do that ; the fittest will survive till a tall forest takes the place of the close under- 
growth. But it is time,” he said, ‘‘ that the largest trees of the original forest were cut ; if 
longer delayed their fall would injure many young trees which, in their present flexible 
state, would not be nearly so much exposed to injury.” There are many young seedlings— 
oak, ash, maple, each with two large leaves developed, pushing, half covered by the leafy 
debris, their infant way from out the virgin soil. 

It may be remarked that when hogs are let loose in the forest they eat, in preference 
to all others, the acorns of the white oak, thus destroying the chance of propagation of 
this most valuable of trees. 

On and near the property of Mr. M. Quinlan, Simcoe, are to be observed some 
interesting stages of wood-growth. Here was, partly along the forest, partly extending 
into some uncultivated fields a lengthy belt of young second growth timber of 
all sizes, but a great number of them twelve feet high and nearly two inches thick. By 
far the greater number of these are maples, but here is the white ash, here and there an 
elm, and here a youthful poplar, stripped by the October winds, stands upright, a tall and 
tapering lance, clad in yellow bark of beautiful smoothness. There are’ hundreds of 
thousands of young trees. Mr. Quinlan states that the place has been perhaps fourteen 
years protected from cattle, and that these trees have sprung up since, the larger at first, 
the smaller later, in all cases, no doubt, by means of seed blown from trees near at hand. 
The soil is apparently a clay loam of some ric}ness. 

A row of pines, planted over thirty years since, are now pointed out, their stems from 
a foot to fifteen inches in thickness, their topmost limbs thirty-five to forty feet high. 
They have been perhaps twelve feet apart, the lower side branches have long touched and 
encroached on one another, but in every other direction tue trees had room to grow, and 
were exposed on all sides to sunlight and to wind. They have grown consequently in a 
very different manner to those instanced at Niagara by Mr. Ball, which thickly planted 
and surrounded on all sides by their feilows, straining towards the life-giving sunlicht from 
above. Here no lower limbs fall, each tree is distinct, a pinnacle of branches ; but to grow, 
to flourish and to produce the good pine timber of the forest, it is evident the forest 
contiguity is required. These trees, thirty or thirty five years old though they be, show 
no signs of making timber as did the close, self planted grove observed near Mr. Ball’s. 
There a tall stem was in process of formation, and clearly destined to grow taller still. 
Here the up-drawing power of surrounding branches absent, growth appeared almost at a 
standstill, so that these trees, though double the ave, would scarcely lave yielded each by 
each as much timber as tne fur younger specimens in tlle Niagara Grove, 

North of these is a smaller growth of hemlocks, their sombre foliage darkening the 
prospect. They are of size not vreatly different from the pines just described, save tliat 
the cone shape is less pronounced ; they stand, like them, in sturdy independence, and, like 
them, appear to be of slower than the forest growth. Instancing some seen along the 
road, Mr. Quinlan remarks that elm grows much more rapidly than the maple. “ These,” 
he said, “are water-elms. Many rock-elms were planted, but’ were one by one cut down 
to furnish strong young timber for axe handles and other purposes.” This corroborates, 
as we may observe, the opinion of the Blue Mountain farmers as to the desirability of 
planting this tree, and of the usefulness of its wood. 

Within the limits of Barrie is a large grove, a goodly number of acres in extent, 
formed of beautiful, though scattered, second growth pines, containing many well- 
developed trees, from thirty-five to fifty feet in height, and from nine to eighteen inches at 
the base. The earth is a sandy loam of good quality. Crowning a long and elevated 
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ridge, the bright sunlight mingling its green masses with silvery gleams, this little forest — 
is, from some of the near and lower streets, an object of great beauty. Judge Ardagh, in — 
whose charge the property now is, informs me that thirty-five years ago a dense, tall and — 
principally hardwood forest overspread this and much more of the surrounding land. The 
original forest is completely gone, and has evidently been succeeded in that period by the © 
present growth. 4 

Mr. D. James, Yonge Street Road, has, within the last ten or twelve years, planted 
many trees, both native and foreign, and has met with excellent success. Bordering the — 
road at the entrance stand a hundred and twenty-five young pine trees, eight feet apart, — 
many of them fifteen feet in height and seven inches through in stem, sturdy trees, all — 
clear of bark and spreading of branches, full of promise of grateful shade beside the dusty — 
road in many a sultry summer day to come. These trees were taken from the bush when ~ 
a couple of feet high, about a mile to their present position. Mr. James states that he had — 
taken great care in each case to bring a large ball of earth around the roots. This is, he | 
says, far more necessary in removing trees from the forest than in the case of those obtained — 
from nurseries, as the roots of the forest sapling are few and spreading, those of the 
nursery seedling more numerous, close and compact. They were planted very carefully, — 
about the 24th of May, mulched for two years and have been carefully protected from — 
cattle. ; 
Mr. James has also a long row of Canadian spruce, balsam and tamarac, taken — 
from the bush nine years ago. Many of these are three inches thick at the stem, ten © 
feet high and spreading well. They have been several times topped—the highest shoots — 
being cut off—but for this they would have been fifteen feet high. The operation, it © 
seemed, in this case, had rather kept back the general growth of the trees. When we com- | 
pare them with the pines just mentioned we find that these are but three inches, the — 
pines seven inches thick, yet the pines were planted but one year* before them. My 
reader will remember some pages back, in speaking of 'the Norway spruce at Mr. Leslie’s, — 
the effect of the pruning shears was noticed, as having dwindled the evergreen into a 
small hedge-plant, while great trees of the same variety, simply differing in being untouched ~ 
by the shears, sprung up tall and stately at regular intervals along the artificial hedge. 
This row was planted in November. There are also here long lines of the Norway spruce 
extending in various directions. These were purchased from the nurseries, small plants — 
about six inches in length, set out in a plot for five years and thence transplanted to their — 
present position where they have been growing for five years more. They now average — 
ten feet in height and seem prospering and to prosper. : . : 

There is here, too, a small plot of maples, hard, soft and silver, ash, water elm, rock — 
elm and basswood. These have been taken from forest ground four years ago, stout — 
walking-sticks in thickness, and four feet high, the branches completely cut away and the | 
roots left as numerous as might easily be dug. Their growth has been rapid ; they are 
in height twelve feet and over. 

The large farm of Snell Brothers, Edmonton, affords instances of several descriptions — 
of tree culture, and I would wish my readers, who have wood lots yet remaining, to notice — 
the instance of forest preservation. 

‘Close to the house is a hawthorne hedge, 12 feet high, extending parallel with the 
lane leading to his house. Though it is a hundred feet from the lane to the hedge, the 
latter forms in winter a wind-break sufficient to keep the snow from drifting into the | 
lane, and consequently, as Mr. Snell remarks, “our lane is nice level snow when every — 
body else is digging big snow-drifts out of theirs.” . 

Near at hand is a row, half a mile in length, of fine maple trees. Mr. Snell planted — 
these twenty years ago. These were taken from the forest in a light sandy soil, and 
planted in a clay. They are planted about fourteen feet apart, are thirty feet high, the ~ 
lower branches spreading fifteen feet, their stems a nine inch diameter ; they were planted ~ 
in the spring, but it may be noted, were never mulched, gaps in one or two instances of 
fifty or a hundred feet, occur in the linc. These, it is to be noticed, are on lower ground — 
than the rest.. An under-drain would probably have preserved every tree ; it is probable 
also that, had these trees been well mulched for the first two years, they would now be of © 
greater size ; and it may have been that the additional vitality thus secured would have $ 
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preserved the whole row, despite the weakening influence of the lower land. This row, 
in summer time a tall and long extending bank of wavering green, gives the traveller, 
parching in his waggon-box under the sultry sun, half a mile of grateful relief, to secure 
which many farmers travel by this, although it may be rather a longer road. Why should 
‘not all our roadsides be similarly protected ? 

In this section, at all events, they are not unlikely to be. Farther on is a mile of 
more youthful trees of Mr. Snell's planting, four years in age, eighteen feet in height by 
about six feet in spread and three inches in stem ; neither were these mulched, but Mr. 
Snell says they would have been of better orowth had he done so. He had, he remarks, 
planted a number of others a year ago on high, dry and often-ploughed, ground, which 
would, considering the state of the ground and the seasons, certainly have died but for 
the thorough mulching he had given them. ‘They had all done well. In other instances 
it will be noticed that maples, when mulched, have done much better. I would, however, 
like to press the point that a slight stirring of the ground, by the hoe, spade, or cultivator 
enough to kill weeds, but not deep enough to hurt the roots, done say twice a summer, 
will bring trees on better than all else. Outside the circle of roots, (which is larger than 
the branch circle, you will find as you dig) you may dig deeply, and enrich if you choose, 
wreparatory to the young roots coming that far. If you give trees care, they will respond 
to your exertions like living beings ; if vou give them none, they can be as slow and sulky — 
as any labourer with a grievance. 

Mr. Snell states that in planting trees along fences there was frequently more danger 
‘from the farmers’ cattle inside than from the wandering cattle outside the fence. There 
‘should be no danger, he said, outside, for cattle should, in every township, be prohibited 

from running at large. Concerning the animals inside, all will seek the fences, some- 
times that they are the most sunny, sometimes the most shady places, and while there, 
sheep, cattle and horses will unite in destroying the young and tender trees. Even if the 
pasture be rich and they have no desire to nibble the young and tender bark of the trees, 
they will, by leaning or rubbing against them, effectually check the sapling growth. 

A little further on is the summit of a shelving bank which surrounded a beautiful 
-and sylvan lake, its placid waters glittering dark ana cold in the waning autumn sun—its 
waters the arena of an amphitheatre—an amphitheatre not surrounded by successive 
. benches of interested spectators, but by successively rising terraces of tamarac and_bal- 
:sam, pale in ethereal pink, or darksome in sombre green. 

Not all surrounded—every where the hand of the obtuse chips the nose off the statue— 
even here, by this quite lake, is an instance full obtruded on our view, along a lengthy 
stretch the opposing bank is treeless—a barren contrast to the rest. ‘The owner oppo- 
site,” says Mr. Snell, “has cleared that bank, and has unfortunately done much to mar 
> the beautiful surroundings of this pretty lake, while as for actual benefit from a farming 
pont of view, he has achieved nothing. The land is poor and sandy: culture will never 
>meet with a remunerative return.” 
| Farther yet is a forest, rich in undergrowth and Remain of young and thriving 
\ trees. Here may be seen in full and opposite view the difference between the sapling of 
the forest and the sapling of the field. Here is no longer the maple, no longer the ash 
of the roadside, stout, many-br anched and square of stature. Here, beneath the tall and 
- embowering branches, rises the young maple scarcely more than eight inches at the base, 
. shooting upwards in sheer and twigless pillar, dark-grey of mottled skin, seventy feet of 
_ height and more, till its topmost twigs may burgeon into head whence sun and air may 
feed the trunk below. Here is the beech, almost equally tall, slim and branchless, pressing 
| upwards, instinctively aware that its life depends on attaining the sunlight above. Here is 
the yellow birch, scarce three inches through, forty feet in height, destitute at this season 
| of foliage, on its few and scanty projecting limbs, and appearing, where a streak of 
sunlight falls upon its polished trunk, like a slender and rounded pillar of shimmering and 
| dusky silver. All around ev erywhere down the forest glades, visible from our carriage, 
‘rises many another youthful tree—the elm, the ash, the oak —lofty and beautiful, six- 

inch stems every one, all emulously pressing to the light and life above. Every here and 
there stand the huge and older trees, but sparsely scattered ; for this twenty-five acres has 
for this score of years yielded annually its thirty cords of fuel to s‘ove and fireplace, and 
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will probably continue to yield as much; for the process of rerrotacenn is being .con- 
tinued in full vigour, and the forest earth is dotted with little seedlings springing up, 
ready to be trees in turn. 

This piece of woods affords a good example of the manner in which the forest can be 
preserved if care be taken. There are two ways of preventing cattle from destroying the 
forest ; one is to fence them out, the other, to keep their pastures rich. Cattle have — 
always had free access to this piece of woods, but the adjoining fields where they pasture — 
have always been kept in heavy grass, the cattle never being allowed on the pastures in 
spring until a rich growth has appeared. The consequence has been that the cattle have 
gone through the wood when they chose, without any inclination to feed on the young | 
trees. It will be observed that patches of woodland so kept are not so liable to suffer 
loss by wind ; the trees originally left at the edge, their trunks weakened by the force of a 
sun to which they were unused, would fall, but these could, either before or after being 
blown down, be removed and used for firewood. ‘The young trees springing up round the 
borders, and growing up exposed to the sun, acquire the form of the low and many- 
branched tree of the open plain, which will not itself blow down, and acts as protection 
against sun and wind to the older trees behind it But we must remember that, if cattle, 
anxious for food, had been permitted entrance, they would have destroyed these young 
surrounding trees in their infancy. 

Some evergreen trees in the beautiful ornamental grounds of Mr. Elliot, of Bramp- 
ton, afford an example of an unusual kind of planting, which was indeed far too expen- 
sive for ordinary practice, but succeeded very well. . These trees, mostly pines, when 
twenty feet in height, were taken from the bush in winter time, a large mass of frozen 
earth, some feet in width, being taken with the roots. They were then transported to 
the place where they now stand, planted in an excavation suitable to their size, and all 
vacant places well filled in with earth. , It was found'necessary to stay them strongly, or 
the wind would blow them over; but this precaution taken, they throve well, and are 
now over forty feet in height—magnificent piles of winter foliage. 

Mr. Elliot states that, in transplanting evergreens, farmers would, according to his 
experience, do wisely, to go to the forest or rather to its edge, trees from thence being far 
the best, in spring or fall; select small plants, one or one-and-a-half feet in height, carry 
them home by the waggon-load, and plant them close together in rows, in suitable 
localities, establishing there, in fact, a sort of nursery. These can, then, after one, two — 
or even three years, be planted out to far better advantage than those just taken from 
the forest. Mr. Elliot also remarks that, in transplanting trees of good size, a very fre- 
quent cause of failure in growth was the heat of the sun striking on the bark of the tree 
at its southern side, which seems to injure the vessels of the bark and of the wood behind 
it. This can be very well guarded against by protecting the south side of the tree, for a 
year or so, with a couple of boards nailed in a V shape together. 

Mr. William Clark, Scarborough, is of opinion that disforesting has gone too far, and 
has been for some years doing what he might in replanting. ; 

In his waJnut nursery he has three hundred fine young saplings in their fourth year 
of growth from the nut, averaging about nine feet in height and one-and-a-half inches at | 
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the. base. In this rich soil their growth is so rapid that last summer alone some of them — 
have thrown out fresh shoots six feet in length. This rapid growth Mr. Clark accounts 
for by the statement that two years ago, in ‘the second year of their growth, he had with © 
a long sharp spade cut off the deep tap-root of each, thus turning “the energies of the 
tree towards improving its surface roots, which, lying j in the richer soil above, send back — 
a better return. Opinions differ. Some Say, “take care, above all things, in trees which — 
have these deep roots, to preserve them.” It appears to me that their principal use may | 
be to steady the tree, and that where the shelter of groves renders this unnecessary, they i 
may be advantageously cut. It certainly assists lateral growth. The experiments should © 
be tried side by side. } 
‘‘T think, also,” said Mr. Clark, “that my walnut trees thrive better than do those 
of some of my neighbours, owing to the fact that I sent to Kentucky for my walnuts, 
while they used the more easily obtainable Canadian variety. These walnuts we will | 
shortly set out in the places where they are permanently to grow. If, however, I were 
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doing it again, I should plant the nuts where I needed the trees, as I consider they are 
better without transplanting. JI must, however, remark that in this small nursery it is 
easier to keep squirrels away from the planted nuts than if they laid along stretches of 
fence or other distant parts of the farm. When food is scarce in the woods, the squirrels 
come to the fields, and there is, though the nut be buried, still an odour which rises to 
the surface, and informs the hungry squirrel where, by tearing up the soil with his sharp 
claws, he may find food.” 

“On a long sharply sloping hill face near by,” said Mr. Clark, ‘“‘as the deelivity is too 
steep for ploughing, and the land is therefore of little use, | have planted horse-chesnuts.” 

_ These are doing well. They stand about eight feet apart, taking three to go down the 

» hill, being about a hundred in number, and being now twelve feet high, large and spread- 

ing, will in a year or two cover the face of the hill with a densely standing wood, valuable 
as a wind-break, as a shade, and for many other purposes. 

Mr. Olark has some hickory trees, twenty years from the nut, now fifteen inches 
through at the base and forty feet high. These are not the shell-bark hickory, which pro- 
duces the ordinary hickory-nut loved by the juvenile, and-by some who are not juvenile, 
but the bitter-nut hickory—a variety of nut far less edible. It grows equally well, and its 
branches are far safer, in many situations, than those of the more edible kind. In shape, 
when grown by itself, it is taller and less spreading than the maple, the shape of the 
mass of maple foliage approaching a sphere, that of the hickory, of this variety, an 
upright cylinder of halt its width shd once and a half its height. 

Here are some butternuts, planted twenty years ago, of which one row in the Hee 
ground of the lower part of the hill are fast dying, while another, higher up the bank, 
shows no symptoms of decay. ‘They need, as this experiment shows, the dry ground. 

He has also carefully fenced off, scarcely visible above, a long narrow strip of soft 
and mellow earth, above which rise a row of tiny points of darkish red. ‘These,” he 
said, “are the soft maple. They are scarce in the bush, and I sowed these this summer ; 
in a year or two they will be {fit to plant out. We find almost invariably that the hard 
maple saplings, easily procurable in our forests, and which we generally use for roadside 
planting, refuse to thrive and shortly die in the wet places. The soft maple, however, 
will flourish there, and for this purpose I raise it.” 

Mr. Clark has planted many trees in this vicinity. He points out one row of maples: 

~ by the roadside, only three years planted, a full mile in length; they are now twelve te 
fourteen feet in height and seem to be in every way successful. ‘Trees. I plant,” said 
Mr. Clark, “rarely fail to grow. My method is—in June to go to the bush, select such 
young trees as appear most fit for my purpose, and, with a sharp spade, cut a circle round 
the tree, about eight inches from the stem. I tie a string round the tree to know that its 

roots are cut, and mark a red chalk cross on the south side, to plant it as it stead. I 
then leave it till fall, when I take the waggon and go for my trees. By this time the 
summer’s growth has started fresh roots inside the circle, and the young tree, properly 
lifted with a spade, will come up,a mass of earth and roots which will cling together, and 
grow without fail. Some say, cut a rather larger circle when you take thern up, to save 
the little roots that sprout at the ends. This is needless, for the original roots will die 
back an inch or two, and all new roots will grow inside that. Then, taking all the earth 
I can, and planting at once after digging, filling up with soft loam, sot hard chunks, and 
mulching well afterwards, the trees will grow if mice and cattle can be kept away.” 

Not far off is a splendid row of young maples, planted by Mr. Macklin, Jr. These 
are set out but five years, and have made twice the growth of many for the time. They 
are twenty feet in height, nearly fifteen in spread, many six inches in stem and present a 
splendid appearance, extending the full length of the lot along both concession and side 
lines, as well as forming a long double avenue from the road to the house. The remark- 
able growth of these trees may be owing to the manner of mulching, which is peculiar. 
A surface of perhaps six feet in diameter, with the tree for a centre, was covered with 
pea-straw, and on this a number of stones, so close as often to touch each other, were laid. 
These at first kept cattle from disturbing the str aw, added solidity to the earth, and pre- 
vented the roots from being loosened by the wind, and now form a sort of permanent 
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aaulch, giving also to the ground beneath them that well known moisture and fertility 
<eften observed in stony pastures. 


An instance of forest preservation is shown by a piece of hardwood forest owned by 
‘Mr. Clark. = ‘‘ About four years ago,” said Mr. Clark, ‘I bought this piece of forest of 
Mr. Snider, M.P., of Owen Sound, and for about three years I have kept cattle out.” _ 
As a result of this, on all sides the undergrowth is springing up in its pristine beauty, a 
yard and more in height—a miniature forest of little stems, half an inch in thickness, at this 
-season divested of leaves, giving us full opportunity to observe their differing varieties of 
“bark, each rich and fresh in smoothness and in colour, as when their prototypes in Eden 
-first sprang to life at the Creator’s call. Here is the linden, immortalised by Landor, a_ 
«darkish olive slightly specked with red ; diminutive, faint and numerous upright streaks, 
:znarking where in later years the deep indentations shall divide the surface of the great 
basswood. Here are little beeches, white and blue, but on the surface, the first a smooth 
cand greyish green, the latter redder in colour and already inclined to roughness of bark. 
Here is the black ash—a beautiful stem of yellow grey—the white ash, dark and smooth 
like mottled whalebone—the ironwood, a purplish umber, its future bark appearing on 
the speckled skin, like little wave-marks now; and the elm. Whatever mistakes you 
may make in the forest, there is no mistaking the;young elm—its bark, even when the 
atree is scant half an inch in thickness, standing out in such full relief, as if a multitude 
«of. diminutive serpents, climbing the tree, had been turned to wood in the effort. Here 
2s the hickory, smooth and dark, spotted with reddish dots; and here are maples more 
han all the rest together. 


Mr. Clark observes that “here is ample material for the reproduction of this forest ; 
but look over the fence.” There stretches another forest, but how different. There 
“are indeed many trees; high, large, and upright, but) with a dying and a spectre look. 
“They are old trees, and there is nothing but old trees. No youthful maples, tall and 
sstender, emulate the growth of the ancient trunks; no reproducing undergrowth sur- 
rounds their base. All is bare, a sheer carpet of brown leaves is on the earth ; leaves 
‘and nothing more. Nota little twig; not an acorn is throwing up its double leaf; not 
‘an elm is rising through the soil with its upward and tremulous shoot. Allis smooth. 
When the great trees, surely going, are gone, the forest is altogether gone. How different 
“te this side of the fence. Here is life and the promise of many a life to come; this 


forest will endure for ever; that, for a few years. Whence is the difference? Cattle have~ 


‘been let in., The owner has fed his cattle on the young shoots of the forest, he has gained 
~a thousand pounds of meat and lost five hundred cords of wood, and he will shortly lose — 
for the rest of his farm that living fertility which the adjacent forest surely gives. — 
““ When I came here,” said Mr. Clark, ‘nothing but forest was to be seen; now there is 
‘ttle but field. I was a chopper in my youth, as were my neighbours, but I see what we 


# have done, and I have for years been a jlanter of what trees, and a preserver of what 
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forest [ could.” : 
Near here is the farm of Mr. Rennie, who has obtained a gold medal for the best 


“kept farm of a large district of country. Mr. Rennie tells us that having squared up the 
~ edge of a portion of forest, much of it had blown down. This was probably from the 


less of the young trees which had grown at the edge, with spreading roots and stems 


- accustomed to the sun. Such trees, encouraged along the border of the forest, are the 
. glacis of its fortification ; parrying and turning above the heads of the inner trees the 
driving winds that would otherwise uproot them from the soil, and keeping the sun from _ 
-<their stems, and from their partially exposed roots. - 


. Myr. Rennie has a thriving young orchard of! about a hundred and twenty trees. 


his is surrounded on three sides by one of the finest wind-break of. Norway spruce 


to we seen. It is over thirteen feet in height, spreading at the base to six feet, the stems 
five inches—a long, dense, and carefully trimmed hedge of light green—a bright line 
against the autumn landscape of dark clay ground and far and fragmentary forest. Mr. 
Rennie planted these flourishing Norway spruces eight years ago in the spring, obtaining 
‘the plants:from a nursery. They were planted three feet one inch apart, the 
sground being .made, the year before, as soft and mellow asa garden. It is remarkable 
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that where this was not done to a sufficient breadth, and sod had’to be turned up, trees 
did quite as well on the freshly reversed sod. 

At the farm of Mr. Macklin, senior, within some miles, are some fine tall rows of 
tamaracs twenty years old and twenty-five feet high. Some of them, however, are not 
flourishing, and Mr. Macklin says that he tw-uld not advise any one to plant tamaracs 
except on damp ground. ‘They are likely, he thinks, on dry ground to die. He has here: 
a splendid Norway and Canadian spruce, planted: side by side fifteen years ago. The - 
Norway spruce is now over thirty feet in height, the Canadian, twenty, each having « 
spread of fully twenty feet, and a stem over a foot in thickness. These are on high 
ground in front of the house, a dark clay loam. Mr. Macklin, jr., is of opinion that 
something should be done to preserve what portions of bush are yet existing. ‘I have,” 
he says, ‘‘fifty acres of bush land, one of the few bush lots yet left round here, and if there 
were any inducements given, I should like to preserve it in forest, but it is destined for 
my farm, and [ shall have to clear it. Others are similarly situated.” 

J. E. Gould, Esq., near Oshawa, states that the country is becoming thoroughly 
deforested. Near his place, however, still ten or twelve acres remain of the original 


forest. “Cattle,” said a farmer, who in an adjacentfield was helping his hired man to saw 
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a great fallen basswood into four foot lengths, “have been kept out of that piece of bush) 
for twenty years.” 

About ten years back this forest had apparently been culled of many large trees, the 
rotten stumps of which stood here and there. But it was still a pretty piece of woodland. 
Everywhere stood the tall maple, the basswood, the ash, the elm—everywhere was the 
goodly beech, twenty inches—two feet—thirty inches at the base—rising in mighty beams. 
sky-ward, to the branches above ; while all around and everywhere between were young 
trees nearly as tall as they, but at the base only six or seven inches through, ready in a, 
short space to take the place of the larger ones. All of this patch was covered closely 
with excellent undergrowth, ash and maple, beech and elm, some just rising from the 
ground, many ten or twenty feet high. There was little sign here of falling timber, the 
tall undergrowth preventing the thorough sweep of the winds. This patch left to itself 
might produce timber for ever. This is not however its destiny. Our basswood-dividing: 
friends outside tell us that the owner is about to cut it down and sell the whole mass for 
firewood. 

Along the road in front of Mr. Gould’s residence is nearly a mile of road-side maples;, 
twenty feet apart, doing excellently well. Between one and two hundred of these were 
planted seventeen, the rest thirteen years ago. Of all these hundreds not one has missed 
to grow and flourish. THe describes his method of planting. It was done in April, the 
trees were taken from the forest by cutting a circle round them, fifteen inches from the 


_ tree, through the roots. One man then took hold of the sapling and bent it over as far. 


as possible, while another with a sharp-edged, long-handled spade separated the roots from, . 
the ground below. ‘The mass of small fibrous roots being under the centre of the tree— 
extending, perhaps, eight or ten inches laterally, and going six or eight inches below the: 
surface, it is important to preserve ; and in the cutting operation this was, as far as pos- 
sible, endeavoured to be secured. In planting, a hole three feet wide and perhaps fonrteen. 


“inches deep was dug, the sod thrown to one side, the earth to another. The bruised ends: 


were then cut cleanly off the large spreading roots, some fine earth, perhaps two or three 
inches in depth, thrown back into the excavation and the tree stood upright therein. The 
long spreading roots were never allowéd to bend, but were cut off so that they should lie 
straight. Three or four inches more of fine earth was thrown in and the tree was ther 
lifted and lowered once or twice slightly to shake the fine earth to place around the roots 
—an operation which was completed by pressing with the hand the earth as closely 
among the roots as possible. The rest of the earth was now thrown in round the tree,. 
which was placed at about the same level as it had occupied in the forest, and the whole. 
tramped in with the foot ; the sods were then scattered above. All these trees, it must 
be noticed (and it is, in Mr. Gould’s opinion, a very important part of the operation) 
were chopped off to about eight feet in height, many of them having previouly been double 
that length. Care was taken to cut very slantingly, so 1s to cast the rain from the top. 
of the stub. No care was taken as to the small branches, as the main dependence is not 
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‘on them, but on the new branches which will spring out near them. These trees were all 
planted a little more than a foot from the fence, so that cattle could not press between 
them and it. Theearth was the natural sod, as, so near the fence it had never even been 
plonghed. About the first of June, a team was sent along loaded with rotten barn-yard 
straw and litter, about a wheelbarrowfull of which was thrown as mulching round each 


tree, giving perhaps six inches deep and six feet diameter. This, says Mr. Gould, rots 


and kills the sod. For the first few years in winter care was taken when the first soft 
moist snow fell to tramp around these trees. This then froze solid and prevented the mice, 
whose habit it is to work under the snow, from girdling the trees. 

As has been noticed, all. these trees grew well, except indeed at one point of low 
Jand. A drain was cut through, but did not save the maples, all of which at that point 
died. ‘Soft maple would have answered here. The seventeen year trees were ten inches, 
the thirteen year, seven inches at the base, thirty-five and twenty-five feet high respec- 
tively, and with very well shaped heads. Some say that bending the roots makes the 
branches twist awkwardly, and I saw near here a row of maples large and old, which I 
was told had been so treated ; the branches were strangely crooked. The soil here is rich 
clay loam. It is very observable that the roads drift less with snow where Mr. Gould’s 


maples border it, but for this purpose they would be better closer. A farmer near had - 


planted about the same time and carefully, 150 maples without shortening them. The 
wind then shook them and the consequent loosening of the roots killed many. The snow 


was tramped, but not at apparently a proper time, and the mice girdled more. Moreover | 


they were never mulched. There is scarcely more than a dozen left. 

‘(Of noticeable trees planted here, the white ash has grown in forty years, fifty feet 
high, fifty in spread, and two feet six inches at base. Soft and hard maple of the same 
age are each about sixty feet high, but the hard is but fifteen inches in diameter, the soft 
full thirty ; its head, also, double the size and density of that of hard. This is on land 
quite dry enough for the hard, in the lawn in front of the house. Elm, basswood and 
maple sprouts, growing up wild in the fences were trimmed here twenty years back. 
"They are now sixty feet high and eighteen inches through. Second growth pine, self- 
sown, forty years, will now square nine-inch lumber forty feet in length. A walnut tree 
thirty years from the seed, is a very handsome specimen, fourteen inches through, thirty 
feet high and twenty in spread. Mr. French, its owner, advises to plant walnuts with 
the burrs off, in the autumn, as soon as they fall by the frost, without letting them dry. 

A wind-break has been planted north of a house here by Mr. Gould, of Canadian 
spruce from the nursery, nine feet apart, planted May 16, 1868. They are now twenty- 
five feet high. All lived*and did well, and serve an excellent purpose. Mr. Gould would, 
he declares, willingly give a hundred dollars for such a one north of his present house. 
In this instance a mark was made in the nursery on the south side of each tree, and that 
side replanted to the south. “When I was planting trees,” said he, ‘‘I offered my neigh- 
' bours to team all they would need from the bush if they would come and help plant; but 
they would not. If they had, we should have had far more trees, and their farms would 
have been worth much more.” He is of opinion that trees need no watering, but that 
stirring the soil on the surface deep enough to kill the sod, but not’strike the 1oots, will 
give all the moisture needed. : 

Mr. French remarked that since the woods have been cleared, the springs are drying 
up, and all the wells which could not formerly be dug deeper than fourteen feet on 
account of the abundant water pouring in, now are dry and have to be deepened to thirty, 
forty, or fifty feet. 

T. OU. Patteson, Esq., Eastwood, Oxford, has some hundreds of acres of woodland, 
forming a park in Ontario probably unexampled for beauty. It would be valuable to our 
purpose to note the process by which this has been obtained. It was a region of immense 
hemlocks, intermingled with many a deciduous tree—hemlocks no longer seen 
in their original grandeur. * Felled for the sake of their bark, their giant trunks 
everywhere lay prone and dry among the green undergrowth. The present owner 
is rapidly removing these, clearing away old, unsightly and rotten trees, and 


opening in all directions charming vistas through the forest. But the trees — 


Jeft here and there, especially-on and near the beautiful meadows of rolling land 
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passed in approaching the house, are well worthy of note. Where they have, as many 
have, been left at distances of fifty or sixty feet from each other, you will see maples, in 
the summer time immense cones of waving green, sixty or seventy feet high, and fifty 
broad, their lower branches coming within a few feet of the ground, forming magnificent 
specimens of what an ornament to the landscape this great tree becomes when given 
opportunity. There are here, on the meadows bordering the, lawns, and everywhere 
through the great park which the culling mentioned has left the forest, thousands of such 


__ trees, intermingled everywhere with beautiful clumps of young hemlocks, perhaps twenty 


feet high and as many broad, their dark green contrasting richly with the lighter edging 
with which the growth of this year tips every branch. A drive through these woods, being 
now mostly, and soon to be altogether, of trees in flush of life and strength, everywhere 
passing openings where new specimens of forest growth are seen, beech and maple, elm— 
all the woods, in fact, but the maple predominating—is something to be remembered, and 
shows how beautiful a park can be made by carefully managing the original Canadian 
forest. Many pretty glades are here, fit :— 
** For sportive youth to stray in, 

For manhood to enjoy his strength, 

And age to wear away in.” 

There are numerous young cedars and hemlocks bordering the lawn, planted by Mr. 
Patteson some six or seven years ago, many of them ten to twelve feet in height. His 
method of planting evergreens is to take the trees from the forest when very small, say 
eighteen inches in height, between the 9th and the 19th of June. He has been very 
successful—rarely or ever losing one. ” 

There are near here, on the road to Woodstock, two plantations of pine trees, about 
fifty years of age, planted by the Vansittart family. Many of these are now eighteen 
inches thick at the base, and would each yield a log a foot square of a goodly length ; most 
of them are sixty feet in height. In the summer these plantations of pine near the house 
form excellent and shady retreats, being perfectly cool in the warmest weather. 

Mr. I. A. Powers, Hope Township, Durham, states that the whole country is being 
very rapidly denuded of wood. It is selling now at $7 a cord, and, an acre of good wood 
averaging between forty and fifty cords, the right to cut it readily sells for a hundred 


_ dollars, after which the land immediately produces a crop and consequently gives a rent. The 


consequence is that the country is becoming extremely bleak and cold, and much of the 
fall wheat is annually winter-killed ; farmers are taking to coal, and in no long time, if 
reforesting be not adopted, farmers must depend entirely on the United States for their 


fuel. “The process of deforesting,” says Mr. Powers, “has been very rapid. Twenty 


re 


me 


years ago there was a square half-mile of forest close to me, and plenty of forest all round, 
but we all thought that there would always be plenty of timber, and we cleared it up. 


Now we are beginning to perceive our mistake. I have myself fifteen acres of forest yet 


_ standing, but it is pretty well culled of the best timber, and my father and my brother 
have the right to cut wood as well as myself, so that before our united needs the wood" is 


SF 


: fast vanishing. I have a field of ten acres in underbrush this side of it, as you see (we 


were then driving along a sleigh track through the underbrush in question).” Mr. Powers 


Yemarks that two slight ravines run diagonally across the field in question, joining within 
his fifteen acres of bush. This ravine is now dry. “You would not think,” said he, “that 


in this serpentine hollow ran once a babbling brook ; but it was an excellent spring creek, 


fed by living springs at the heads of these little ravines. I cut down the forest, taking 
care to leave some small trees around each spring, but they proved of no use. As soon as 
the field was cleared the springs dried up, and retreated within the forest ; it is now only 
there at the junction that I have water. If that were cleared up I should have none. To 
retrieve the mistake, if possible, I am allowing this field to grow up in underbrush, have 
kept cattle out for six years, and trust to see it again a forest.” The field is now pretty 
thickly covered with young trees in all stages of growth—maple, elm, birch, basswood, 
pine and oak—from the young elm, which had pushed through the ground last fall, and 
just appeared above the surface, to the thriving maple of twelve feet in height; the damp 
and fast-falling snow enveloping it and its fellows with a fleecy mantle till the field seems 
populated by grim and sheeted ghosts. ‘In ten years,” said Mr. Powers, “TI shall again 
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have a forest here, and I think my creeks again.” Near by is an isolated clump of trees 
at the corner of the farm. ‘Along here,” said Mr. Powers, “I left a wind-break of two: 
acres of thriving forest, birch, ironwood, elm, maple and beech. Grass, however, got in 
and covered the soil, and the consequent weakening of the trees, thus deprived of their — 
original forest soil, caused many to fall before the wind. There is scarcely half an acre of 
trees left now, and they are all dying at the top.” The cause of this is explained else- — 
where. It is generally caused by cattle, who kill the undergrowth—then comes a sunlight 
and drying up which most portions of the original forest will not stand. 
Mr. Lowe, close by, has twenty maples which had been set out in a double row, 
sixteen years ago, each side of the road to the house. They were saplings about an inch ~ 
and a half through, the heads were slightly shortened back, not more than eight or ten . 
inches, and the branches as well; they were not mulched nor the snow trampled to keep q 
mice away. In spite of this, however, they have made excellent progress. They are now — 
one foot through, forty-five feet high, twenty feet in spread and with very well shaped — 
heads. This is, however, an isolated case—very few trees with such slight care appear to 
have thriven. This) as well as the farm of Mr. Powers, is clay loam. 
Near here is an orchard belonging to Mr. Foote, the soil of yellow sand, three feet — 
deep, on a clay sub-soil. Mr. Foote has tried for twenty years, but apple trees planted in 
that soil would not grow well till, four years back, he dug a number of holes four feet im 
diameter, put a cart-load of surface soil from clay land near in each hole, which it about: 
filled, and planted a young tree in the centre. They did well, and he now has a thriving 
young orchard. / . 
Mr. Dickson, connected with the management of the Union Cemetery,.further on, 
states that for ten years they bave tried tree planting there, the soil being much the same as 
that last described, but the sand more whitish. They have planted over a thousand trees, . 
but the failures have been so constant that scarce a hundred are left standing, and they 
do not thrive well. Not much care, however, he thinks, in mulching and protection - 
against mice, has been given them. 
As a proof of how little knowledge is general in these matters, a gentleman on the © 
road happening to mention that, largely in consequence of the exertions of Mr. Powers in 
forwarding the adoption of the by-law, 5,000 trees had already been planted in the Town- — 
ship under last year’s Tree-planting Act, on being asked if they had this winter been — 
protected from mice, replied, that he thought there was no necessity as mice would not 
hurt young maple trees. He had only to go to the next farm, Mr. H. D. Haskill’s, to find 
his mistake, Mr. Haskill immediately taking a shovel, and removing the snow from some 
young maple trees and showing him where they had been very badly injured by the mice. 
Mr. Haskill has two hickory trees of the sweet nut variety, grown here from nuts brought 
from Wisconsin and planted thirty-seven years ago. They have grown nuts for many 
years, but although so old are of no great size, being respectively but six and eight inches: 
through and fifteen and twenty-five feet in height. It is certain, however, that were these 
nué-bearing trees, whether walnut or hickory, planted in numbers and closely, they would 
‘ make far greater progress than in isolated trees. Mr. Powers relates an instance which 
\ came under his own observation in Minnesota, a relative of his there having planted ten* — 
| acres with walnut trees. The. field was got into good order and furrows drawn across it — 
} six feet apart. The nuts were then sown thickly along all the furrows, and the plants, — 
\ when they came up next spring allowed to remain as close as eighteen inches apart. | 
| These trees grew very rapidly, the cultivator being run between two or three times each. 
| season to keep down the weeds, and the numerous body of trees in the field acting as. ~ 
| shelter to one another. Many of the trees are now nearly a foot thick, their trunks have — 
' grown tall, their principal light and heat being from above and the lateral branches being 
\ therefore few. The owner has sold, last year, the right to cut every alternate tree, for a — 
\thousand dollars, and values the remaining trees in the ten acres at ten thousand, 
A thousand feet above Lake Ontario, where the Speed flows languidly among a, — 
‘succession of beautifully undulating uplands, lies the Model Farm, presided over by 

Professor Brown, in whose hands, among the other multifarious branches of an experi- 
‘mental farm, the important one of arboriculture is likely to receive due attention, since he — 

himself is a European forester of experience, and is the son of Mr. John James Brown, — 
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the chief Scottish authority on forestry, and the brother of the well-known conservator of 
forests of South Australia, Along one side of the lawn runsa shelter-belt of the Canadian 
balsam, black and white, and the Norway spruce, the three intermingling colours of darker, 
lighter and bluish green giving a beautiful effect, planted about ten years since, three feet 
apart, and now a dense hedge of twelve or fifteenin height, giving rise involuntarily to the 
thought, as one looks across the numerous fields and orchards here in sight on other farms, 
all undefended from the winter wind, “ What a pity that these ten years are lost 
to all these. <A little time—a narrow strip of land—that is all, and each farm and orchard. 
might have had a similar one. Let us hope they will soon profit by the example.” 
Ornamenting the great lawn in front of the main building are numerous evergreens— 
Norway and Canadian spruce, Austrian, Scottish and other pines—beautiful masses of 
pyramidal foliage now, and destined to be better. These, though large trees fifteen or more 
feet in height, were moved here this spring, masses of roots and earth being brought with 
them weighing a ton and more. This was accomplished by cutting, last fall, a trench 
round each tree a couple of feet deep, enclosing a circle five or six feet in diameter. The 
trench was then filled in with straw, which, while allowing the disc to freeze, kept the 
frost from its junction with the earth below. In the spring the whole frozen mass was 
raised with levers and drawn on a sledge to its present position, where an excavation made 
in the fall was ready to receive it, Nearly a hundred were thus moved and none show 
the slightest sign of injury. Onthe lawn many flowering shrubs, classed in their families, 
are also planted. In the rear of the college, occupying the whole of a broad and far-ex- 
tending slope of grassy ground, is a plantation of this spring now in its infancy, but 
destined to be of great ultimate value. Here stand, ranged at proper distance in their 
several classes, numerous varieties of oak and ash, of elm and maple, ‘of, in fact, all the 
‘principal trees of the forest. These are flourishing now, and will, as the year rolls by, 
furnish valuable examples for guidance in tree-planting throughout Ontario. 
| Farther on an experiment in foresting, in which all are greatly interested, is being 
carried out. Here is an acre of young walnut trees, six feet apart each way, only four 
years since planted in the nut where they now stand, and many of them already seven 
feet in height, with fine full tops indicative of hardy growth, their long clusters of 
-curiously-shaped leaves shining with yellow lustre inthe afternoon sun. ‘'Thesoilisagood | 
clay loam. The trees have grown altogether without shelter, exposed to heat and cold in | 
a region’ where, from its height, both are necessarily felt toa high degree. This plantation | 
is located in two fields, half on each side of the fence. It is in the shape of a square with. | 
| a crescent-shaped indentation on each side, so that in each field cattle can find shelter on | 
‘three sides. ‘In a few years’ time this clump willbe very valuable in walnut wood alone ; 
| and it is evident that, if walnut can be grown profitably in this exposed position, it can in 
a parts of Ontario. | 
' Some hundreds of yards off is another clump composed of larches, planted on a. 
very gravelly hillside. The distance apart is the same as that of the walnuts, but, as. 
was to be expected from the nature of the soil, they have not advanced with the same 
‘rapidity. Failures, however, have been repeatedly re-planted, and they will now average 
‘three feet in height. One of them—and one of the most advanced—tour feet in height, 
lis planted actually on the edge of the gravel ridge, growing apparently from a pile of 
| small grey stones, among which its roots contrive to find nourishment. This plot 1s 
valuable for example, as showing that there can hardly be soil too barren or stony for these: 
trees. 
An instance worth noting in growth has occurred near Brantford, where, about ten 
years ago, in a good loimy soil, an enterprising farmer planted half an acre with pine, 
spruce, and hardwood trees intermingled. They are now about thirty-six feet in height, 
in remarkably good condition and form a splendid shelter. On good Jand in that locality 
‘all varieties seem to thrive well—as for maples, the hard on dry, and the soft on wet land 
} Seem to thrive whether the soil be rich or poor. ‘Those trees,” says a Brant farmer, 
planted over a score of years have become fine trees ; but lke all those grown singly or 
-in belts they grow spreading, not tall trees. The forest in one township here was magni-~ 
ficent, but the greater portion has been cleared. It was unfortunately found that the 


land, for agriculture, was almost valueless, and I believe that if planted now, it would, in 
| 


/ 
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a few years, produce a revenue ten times greater than it now does. Weare wont to hear 
of the great success attained by forestry in Iowa and other Western States. Having 
travelled through a large portion of that country, I am convinced that if they make it a 
success, we could make it one ten times greater. On the light soil of Charlotteville, in 
the county of Norfolk, I have seen walnut trees eight inches in diameter, which had only 
been planted that many years. Half an acre of native balsam planted here twenty years — 
ago, closely like a forest, are thrifty, and from eight to twelve inches in diameter. Here, — 
near Burford, are two kinds of soil, one being a gravelly subsoil. Trees do a hundred © 
per cent. better on the other.” 

“ A good many farmers,” another Brant agriculturist remarks, “have left many oak 
and chestnut trees standing beside their fields, which I think a great help in preventing 
drouth.” 4 
} Near Cataraqui, one cultivator, Mr. John Simpson, has soft maples on stiff clay, sand, ~ 
sandy loam and loam, and finds they do well on all these soils, but would prefer the loam. 


a Sp 


He has found the soft or swamp maple to give the most satisfaction, although the timber — 
is inferior to that of the hard maple. ‘They are so much more sure to live and grow so — 
much faster. ‘ Then,” he remarks, “Their beauty of foliage, and their lovely crimson — 
flowers-in the early spring gives them an advantage over the hard maples.” He has a — 
row of these trees which were planted seventeen years ago, and has tapped them three — 
times in the last three years with very satisfactory returns of sap. The syrup made from — 
the soft maple grown on upland is believed here to be of better quality than that from 
trees grown in swamps. He has planted a great many hard and soft maples, and always 
expects to lose a large per centage of the hard, while his loss'in the soft is trifling. His 
method of planting is to wait until the ground is moderately dry, dig a hole larger than — 
the roots require and as deep as convenient, the deeper the better, then fill up to within 
ten inches of the top, placing the tree with the roots carefully spread out, covering with a — 
few inches of mellow earth. Then throw in a couple of pailsful of water, fill np the hole, — 
press down moderately, stake and mulch, and you have a tree that is sure to grow and do. 
well. Mr. Simpson remarked that great mistakes are made in the selection of trees in — 
getting them from thickets. He selects from the borders, always choosing low-set stocky — 
ones, anu avoiding the long, slender bamboo-like things, that require cutting off about 
fralf way down and then die off after all the trouble. “Mr, Simpson intends going into 
the cultivation of black walnut, of which he has several hundred planted of different 

} ages. He set out in the spring of 1883 over alhundred which have done splendidly, losing 

/ but one out of the lot. He has several hundreds more ready for transplanting. Mr. 


} Nation has, he believes, the only black walnut of any size in the county. It is eighty- 


covering 2 large space of ground, and is looked upon as a great ornament, bearing large | 


\ crops of nuts, from which he raises his trees. 
% 


: 
: 
4 
nine years old, and seven feet six inches, four feet from the ground. This is an old tree, q 


Concerning staking, of which Mr. Simpson speaks, many object to it as hardening the ~ 
bark where the ligature presses, and stopping circulation’ A method is advocated of 
nailing a sinall board on top of the stake, with a hole bored in the other end through © 
which the tree passes. The tree is got through the hole by splitting the board, and then 
fastening it together by screws. j 


Mr. Briggs, of Kingston, remarks, ‘That in that locality, spring planting for forest 
trees is gener rally pr eferred, unless for evergreens, which do well if carefully removed after 
spring is passed, that is, when done on a ‘cloudy day, so as not to allow the heat of the 7 
sun upon the roots. In clay soil, in this section, where well drained, the hard and soft 
maple, elm, waltnut, hickory, poplar, oak, beech, birch, butternut, locust, horse-chestuut, - 
mountain ash, basswood, willow, silver poplar, black and white ash, spruce, cedar, larch ~ 
pines and Henaineice Mena made rapid and healthy growth, but in hae soil aaliue not | 
drained, after five or six years the trees become unhealthy and stunted. In sandy loamil 
they have nearly all succeeded.” 

In the part of that district which is as yet well wooded, little planting has been done. — 


\ 


Some rocky points and strips of land, useless otherwise, have, however, been planted with 
hard maple, which is growing remarkably well. 

Mr. Muir, of Grimsby, thinks that forest tree-planting for regulating the climate is | 
not required there as much as in other localities, on account of the many thousand fruit 
_trees and vines set out every year. Mr. Muir gave the sizes and ages of some trees near 
him as follows :—36 years old in a deep sandy “loam, some maples were over 6 ft. round, 

3 ft. from the ground, while others were much less; one walnut of the same age was 7 

feet round. Some others 26 years old, same soil, sugar maple, 3 ft. 8 in. ; locust, 6 ft. 

' (5 in. ; birch, 3 ft. 9 in. ; silver poplar, 4 ft. 10 in. ; pine, 5 ft. 3 in. ; 1ronwood, 3 ft. 6 
fan. Soft maples planted four years, same soil, are | ft. 3 in, 1 ft. 6 in., 1 ft. 7 in. 
Others on a high ridge of gravelly clay, twenty-seven years old— ‘hard maple. es 3 ft. ; 
‘some of the same variety near them of the same age are very much smaller. Muir 

Binks that soft maple, elm, chestnut and walnut will grow much faster than ce maple. 

“On high-ridge land,” remarks a farmer near eestor! “the hard maple, walnut, | 
pine, oak, white ash, linden, buttonwood, balm of Gilead and butternut ; on the lower 
lands, soft maple, aly black ash, birch and tatarack thrive best. In twenty years walnut 
grows to a foot in diameter, and elm to sixteen inches.” 

On Garrison Road in this county lives Mr. James McClive, who has paid more 
attention to tree-planting than most persons in Welland. Some ten years ago he 
endeavoured to induce the township council to give a bonus for tree-planting, but failed. 
“ Yet,” says he, “I planted and am still planting. I have planted over 2000 trees since.” 
Five years ago he planted over two miles of honey locust hedge, with a shade tree in the 
hedge row every sixteen feet apart ; but lately he found that “the trees were injuring his 
hedge, and in consequence was obliged to pull out about 600 beautiful trees. He has a 
young forest also growing of about 1000 elm and black ash. Mr. McClive affirms that by 

properly taking up, setting out, and rightly treating after planting 1000 healthy trees, 
they will-live every one. This seems, he thinks, like incredible doctrine, but is neverthe- 
less true, for he has proved it by actual practice. It will even work true in case of three 
months’ drought after planting. The plan of after treatment is to keep the land well 
cultivated and clean in a circle at least six feet from each tree. 


There is nothing will advance trees or plants so rapidly and well as thus stirring the 
earth round them, not too deep. There is some sympathy--some mutual assistance— 
science has not yet precisely discovered its mode, but we know its results—between the 


f freshly turned earth, the leaves and roots, which is above all things beneficial to growth. 


I have known trees cared for thus make three times the growth of those left to themselves. 


_ . Mr. Wm. Mussen, of near Cayuga, stated that but few trees had been planted in his 
“heighbourhood. He was himself strongly in favour of planting. His method of planting 
“was to dig the hole large so that the roots might have sufficient Space, put in fine surface 
soil first, raise the ro up and ‘down until the fine earth gets in between the small roots, 
| tramping occasionally until the hole is full. Then mulch with fine chip manure or saw- 
- dust six inches thick. 

: Mr. W. J. Kimball, of Simcoe, stated that if he were commencing on a farm again, at 
the age of about twenty-five, he would embellish the surroundings of his buildings with 300 

hard maples. In fifteen years he could begin to tap, and with careful management they 
_ would last a life time for sugar and syrup, right at his own door-step, adding beauty and 
comfort to hishome. If one should show signs of decay, make it into firewood —no better 
grows ; then when cut into lumber of proper thickness it is very useful for cabinet ware. 
It is one of the cleanest trees that we have, not encouraging insects, etc., grows in beautiful 
form and gains size faster than almost Mee, other, planted directly after the flow of 
_ sap, just at the bursting of the bud. Mr. Kimball thinks the soft maple quite inferior to 
the hird, both in point of usefulness and ornament. Mr, Kimball gave an instance of 
balsam fir, an acre of which he has known planted many years back. In forty-three years 
they were ‘beginning to die, it was thought from being planted too close together. They 
then gave three or four saw-logs each, of one to two feet in diameter. 
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* Another gentleman of Simcoe states that hardwood bush there, cut down forty years 
ago for the purpose of making charcoal, was succeeded by a growth of pine, the largest of — 
. which, trees from twelve to eighteen chest in diameter, hive lately been sawn into lumber. ; 
| Black walnut of twenty-five years is six feet in circumference. 
| The silver maple, says Mr. Wilson of Petrolea, is not a desirable trees to plant, although 
it looks well, as the roots run for some distance and sprout up all round. Cedar planta 
twenty years ago 1s now eight inches through. %: 

Mr. Maccoll, Cowal, states that in that locality the white ash and elm can be easily 
transplanted, and will grow on any soil. Chestnut and whitewood require a sandy soil, 
and are admirable shade trees ; so is basswood, which will grow on any soil. 4 


Wherever the white ash flourishes farmers will find it to their interest to set out 
good sized plantations, close-planted, as directed for growing timber trees. This tree is so ; 


useful for manufacturing, and is getting so scarce, that he who has ten acres of it will i in 


a few years have a fortune, if he cares well for his trees. 


Mr. King, Middlemarch, planted, in 1855, two acres of soft maple, pine, and a few — 
hard maple. These all grew well, and now are as large as a man’s body. Walnut is a 
fast grower here, and is, of course, very valuable. Maple, beech, ash, walnut, and elm,” 
thrive best on clay loam; chestnut, pine, basswood, and white ash, on a ‘sandy soil. | 
Mr. King says, ‘‘In planting I take pains in removing t the tree from the earth, by digging | 4 
sufficiently far round the roots to take 1t up without cutting or bruising them. If a root : 
is damaged I cut it off with a sharp knife; then I cut off nearly all the top, dig the hole 
so that the roots of the tree will go in without cramping or bending them, see that the 
earth is well pulverized and closely packed, then have the tree well braced to prevent the — 
wind from moving the roots ; for if the tree is shaken the first summer it is sure death to 
it. Ina severe drought I would water them once a week. Pine, I may remark, will” 
grow on the hardest kinds of clay if properly attended to. It should be planted late in™ 
June.” } 
‘Over forty years ago,” says Mr. Malcom, of Innerkip, tree planting was practised ” 
by a few English and Scotch gentlemen in the neighbourhood of Woodstock and Eastwood. - 
The object was to produce groves somewhat in Old Country style. (These groves are 
referred to elsewhere.) ‘As far as I have noticed, both evergreens and erdee ot have 
made splendid growth. Among the kinds of trees that. I have had experience with, two” 
should stand at the head of the list, the sugar-maple and basswood. The maple is a 
grand tree aside from its noble qualities as a shade tree or fuel tree. It may yet, in the) 
future, yield thousands of tons of sugar from this Province alone. Then the basswood _ 
with its broad leaves and beautiful form is unsurpassed by any tree in the world for 
honey. If we had all our highways lined with those trees it would add a wealth to the 
Province of which no one has ever dreamed.” i 

“In this soil,” says Mr. Shipley, of Falkirk, ‘“‘a black mould of six inches with a 
red clay subsoil, an efficient wind-break is easily made by setting deep limbs two inches4 4 
in diameter, Aes seven or eight feet long, of the white Aes which are easily grown.” 
(It should be noticed that objections have been raised to the willow on account of insects 
which seem to choose it for a breeding place, as well as on account of its roots which 
spread widely, and sometimes choke under-drains. ; 

“T do not think,” says Mr. Beckton, of Glencoe, “that there is a climate so natural 
to the production of wood as in Ontario. Forty-three years ago we cut in the original 
forests oaks over six feet on the stump, black walnut three feet, whitewood six feet, these 
trees being sixty to seventy feet without a limb; ash, elm and hickory four to five feet. 
In planting J found pine grow very fast. A large number of low flooded flats should be, © 
I think, replanted.” , 


, 


This gentleman states a point very encouraging to planters, and very true. Trees 


grow better here than in many other lands. But, both in planting and nurture, trees 
require more care here than in most parts of Europe. They have a longer summer, and 
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not our scorching heat or freezing cold. European foresters, or European farmers, need 
here to modify their practice by American experience, which generally takes time to 
acquire. 


\ 

Mr. Rennelson, of Dumfries, says: ‘I have planted many hundreds of trees, 
usually in spring; but I have one belt of cedars which were planted on Christmas day, ~ 
1877, some maples and hickories planted on the 15th of January, and one maple planted 
in July while in full leaf. All are doing well. I occasionally failed of success unaccount- 
ably, yet I would characterize no varieties that I have planted as shy growers except the 
hemlock, few of which catch, and those which do are almost invariably destroyed by mice 
at some unexpected time. The watering of trees is a very laborious matter, but when 
properly mulched there is little necessity for watering. I prepare leaves and rotten wood 
from the bush for mulching. Strong manure is ruinous. Trees are often injured by 

_ twisting the bark from the stem while lifting, and also by leaving a cavity round the 
roots in planting. Forest trees with prudent care will do very well on a great variety of 
soils. Mulching I find to be an excellent regulator and modifier of heavy soils. I would, 
however, prefer a loam. I prefer to lift some earth with the tree, and thus leave the 
small roots undisturbed, but I would rather shake the earth away than leave a cavity 
underneath the tree.” ; 

Mr. A. D. Ferrier, of Thistledown, has been an enthusiastic and successful planter. 
He said, ‘I will briefly give you my experience in this neighbourhood. First of all, when 
I fixed on the site for my house in 1835, [ was determined to save some of the finest forest 
trees as ornaments round it; so, as I was present on the spot, I got a good many fine 
elms, maples, beeches, etc., saved, and there they are at this day ; many of them as hand- 
some trees as you can see. Then about 1856 I planted a good many, chiefly Norway and 
Canadian spruce, tamaracs, balsams, maples, and elms, which grew in my garden self- 
sown from the old ones. I generally planted in tbe spring, as soon as possible after the 
snow was gone, and always put about a half a pail of water in the hole, and then put in 
the tree, and generally a mulch of short rotten straw or grass. I always took care to 
have the ground well fenced, and kept it clean for about three years, and lost very few 
trees. I once contracted for a hundred trees to be planted in grass, and fully a third 
_ died ; bul the rest soon filled up the blanks, and many of them are splendid trees now. 
_ Most of the hundred were Canadian spruce, balsam and tamarac, with some maples. I 
got our cemetery here planted in 1863, I think, with Norway spruce, white pine, balsam, 

_ fir, maples, tamaracs, and some basswoods, and they, too, did very well as may be seen at 
this time. The soil is good loam, not very deep, with a limestone bottom. I have some 

_ lime trees from Scotland which do very well. The borer attacks the maples and lime 

' trees, and does much damage. The beech trees do not seem to thrive singly, and I find 

_ the hemlock very tender. The wild cherry is very pretty and hardy, anda quick growing 

tree. The maple frequently dies off without any apparent cause. The basswood is a 

beautiful tree and hardy. I do the pruning myself for the first two or three years, and 
find it good for the spruces and other fir trees to let the air circulate freely under the 

_ lower branches. 

‘Tn finishing planting,” says Mr. Dredge, of Rockwood, “ after putting the soil care- 

| fully round the roots till all are covered up, we invariably pile some stones around the 
| 

| 


| 


_ roots, which keeps the ground moist, and at the same time gives solidity to the roots of 
| the tree.” 

| ‘Our soil,” says Mr. T. Fraser, of Huron Township, “is principally heavy clay. We 
plant in the spring very early, or sometimes in the winter months when it is open weathcr 
and the planting can be done. With care there does not seem to be trouble in getting 
_ any of the trees to grow.” 

' ‘Mr. William Welsh, Amberley, says :—‘“‘ My opinion of tree-planting is that a uniform 
_ system must be employed, according to the wants of each tract of country. For this part 
~ of the country, which is level and nearly as treeless as a prairie, I have been advocating 
the planting of clumps of trees on exposed places, and on the west and north sides of 
farms ; a distance of from two to three rods in width to be laid off for the planting of 
_ trees for shelter. This width, if properly planted, I maintain, would be sufficient shelter, 
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that is if properly cared for and a suitable selection of trees made ; say, a hedge of cedar 

next the road, some of the quick-growing trees next, silver-leaved poplar, whitewood or 
basswood, or a mixture, then hardwood following (sugar maplé being the best we have), 
but of course the selection might be changed according to circumstances.” 

Mr, R. Currie, of Wingham, says :—‘‘I do not “lose one tree in twenty. Take the 
trees from the putnde of the bush, one to three inches in diameter, fill up with fine earth, 
put in a good pailful of water and move the tree from side to side so that the earth will 
get all round the roots. If in sod, turn the grass down and tramp the earth solid with the — 
foot, which, if there has been too much water, will bring it to the surface, and fill up all | 
vacant space around the roots.” i 

Mr. G. Cowan, of Oraigvale, says :—“ When I was in Toronto I was noticing the 
men who pruned your shade trees on your streets, and considered it a shame to see such — 
fine trees so mutilated. I always prune mine close, dress the wound, and then paint with k 
white lead, linseed oil, and a little lamp black. This prevents the sun from checking the 3 


wound and excludes air and water.” 


This criticism is well deserved. The pruningand general care of trees in Toronto is — 
q 


very inferior. In the grounds of great institutions, trees will be seen with a succession — 
of ugly stumps up their sides and among their branches, where branches have been cut by 4 


ignorant pruners. These of course can never heal, and stand there dain witnesses to theg : 


quality of their caretakers. 


Mr. J. Derby, of Crown Hill, says :—‘ Elms here are infested with cioiilarall 
which destroy the foliage.” 

Mr. James Ross, Barrie, says :—‘‘ May and early June are best for planting here ; 
trees from one to two inches in diameter, six to ten feet high, with the tops cut oft 2 
succeed very well.” 

Mr. T. 8. Macleod, of Dalston, says that trees would not grow with him on a lime- | 
' stone gravel, although carefully planted, mulched and watered, He finds no difficulty, I a 
however, in erowing them on a moist clay-loam. He finds second growth maples (maples ~ 
which had grown in a bush whence most of the larger trees had been removed) much ~ 
superior to che taken from the regular gro being stronger, more stocky, and trans- 7 
planting very easily. : 

Messrs. Wigle & Son, Ruthven, have 183 acres of good gravelly clay-loam. They are © 
surrounding it with a hedge and planting red cedar andl spruce seven feet apart along the — 
side of the hedge to mnake | a wind-break., a 

“In my own case,” says Mr. Mathew Martin, of Tilbury, East, ‘I encourage the ~ 
young oak and hickory to grow as shade trees, preferring a tree which would be likely to. — 
produce fruit for animals and vermin, thereby saving the grain.’ 4 

Mr. Marshall, of Allenford, thik the beech an rene tree to plant, as it does nou 
seem to thrive when standing exposed to the blasts of winter. Hemlock here will stand 
the winter winds, and do well on a sandy soil. August and September, he notices, is a. 
very trying time for newly planted trees, which should always, on this account, be mulched — 
for two years at least. h 

Mr. Robert Purvis, Kinloss, says :—‘ Maples do well, and the evergreens, such as._ 
pine and balsam have been tried, but as they are taken from the bush in low swamp lands,. — 
they have not generally succeeded, the greater portion seeming to die. The white ash,._ 
for the purpose of planting, is a very valuable tree, makes an ‘everlasting plantation ifm 
care be taken of the young sprouts ; grows very rapidly here, and makes excellent timber — 
fer a great many purposes. It is becoming scarce, too, in our forests.” x 

Mr. J. P. Macintyre, of Tiverton, Rated that quite a number of the elms planted — 5 
there have failed. He finds that in transplanting them from the forest, elm trees require a 
great deal of care so as not to injure the tap-root, for if that be injured they do not thrive. 

A farmer near Durham stated that he would plant some acres of European larch if 
he could get them cheaply, but the general nurseryman charges so much that it discour- 
ages planting. 
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The numerous descriptions and statements under the present heading will give the 
reader, perhaps, a better idea of the state of forestry in our province than any other 
method. Throughout older Ontario we have cleared the woodland. Portions, larger or 
smaller, yet, indeed, remain on almost every farm ; but too often they are over-run by 
grass and pastured by cattle—processes entailing forestal death—in the present to the 
beneficial influence of the forests on the adjoining fields, in the future to the forest itself: 
(Forest ground, in its natural state, covered with undergrowth, is a deep.and extremely 
porous bed, which holds for a length of time vast quantities of water. But, uncared for, 
open to cattle, sun and air, the solidified and grass-covered earth no longer forms this 
valuable reservoir). In some places more care is taken, but these are the minority. 
What tree planting has been done throughout the province consists chiefly of lines of 
trees, generally of maple, here and there along the road-side, or as protection to a few out 
of many orchards and farm-steadings. For this purpose they are valuable, though ever- 
greens would be infinitely better. 

Let us say a word here in favour of planting the Canadian pine. Planted as wind. 
breaks, wherever I have found it, it has been effective and thriving, and after thirty 
years, showing no gaps. In groves it does better than maple, though that does well. 
Those who care for trees near residences might well choose the pine, for of all trees it is 
the one most conducive to health—its resinous exhalations purify the air; there is 
beneath the sun no such atmosphere as that of the pine forest. It is, too, for those who 
love the beautiful, and pass through life rather observing the flowers than the thorns, 
pleasant’to see on nights when all around is frost and snow, the bright light from door 
and window, against the sheltering wall of adjacent branches, illuminating, with beautiful 
gleams and shadows, a thousand ever changing hollows and waves of dark pine foliage, till 
it fades away in glimmering dulness towards the distant road. 

To remedy the present state of affairs, it is: most urgent that simultaneous efforts be 
made in three directions. First, to plant wind-breaks, evergreen where possible. Next, 
to care for, enclose, and preserve what portions of forest we can yet retain upon our 
farms, where they are not already too advanced*in decay. Few who own these stores of 


timber are aware how valuable they will be in the near future. Next, to commence 


lantations, of which, in Ontario, there are as yet extremely few. It isin the power of 

every farmer now, at slight expense, to plant a five-acre patch of white oak, walnut, ash. 

‘or hickory, which will, ere long, be as valuable as five times as much cleared land. And 4 
to encourage those who choose to adopt this course, it cannot be too often repeated that 
they need not limit the possible by visible growth. Carefully planted, judiciously pruned, 
and frequently and lightly cultivated, trees will grow three times as ich and look three 
times as well as those specimens, planted in haste and left to live or die, we view standing 
in uncared-for loneliness, here and there along the roadside path. 

Years ago we suffered the inconveniences of living in a country full of trees. To 
remedy this, we went to work with such vigor that we should have soon been suffering 
those of living in a country destitute of trees. But there is yet time. The trees we still 

_ have will give a breathing space, if cared for, till those we plant can grow; and if Ontario 
move but half as energetically in the matter as some of the States are doing we shall 
leave many a broad plantation to those who follow us. 
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Mr. Henry Doupe, Kirkton, mentions that about fourteen years ago, in the month of 
October, he planted a score of spruce and balsam near his house ; all grew and did well 
and are now about twenty-four feet high. The plants were brought from Egremont, a dis- 
tance of sixty miles. Spruce and balsam planted along the road side would look well, 
he remarks, both in summer and winter, no cattle grazing on the roadside would meddle 
with them ; soil, a deep arable clay. } 

Mr. VE. Buch, Ottawa, says “‘I have myself raised numbers of trees from ceed 
and nuts. Had I a few acres instead of only a few city lots, I should certainly have — 
started a forest of my own. That trees will live and thrive with little attention is, from © 
the experiments I have made, a patent fact—and you may be sure that there is no trick — 
in reclothing this country with wood artificially within a very few years if it was thought — 
desirable to do so. I have butter-nuts ten years from the seed that are thirty-four feet high, — 
and two feet three inches round, one and a-half feet from the ground. The branches of one — 
tree spreads thirty-three feet, and it began to bear nuts at seven years old; this tree is © 
grown in grass and was not pruned with a view of making timber. The butter-nut is the © 
most rapid growing tree we have hard for a wood tree. I have the acer nagundo, box 
elder, ashleaf maple, or Manitoba maple—it goes by all these names—eight feet high ; 
it is not yet two years old, whilst my two year old black-walnuts are only three feet high 
and the horse chesnut seven years from the seed, is twelve feet high. Its sap is suitable © 
for sugar. During the first year’s growth of these seedlings every leaf and twig was — 
allowed to remain, but the second spring all side shoots were trimmed off and the trees 
ran up in straight rods; this is evidently a most desirable tree for clothing our western | 
prairies, as it is a native of the soil; but whether it is as desirable as many other sorts, 

I have personally no means of knowing ; it seeds most profusely, and there is certainly 
no trouble in getting them to germinate. For my own part I look upon the difficulties — 
of reclothing our forests with life as so many myths for idlers. Every one who has made any 
effort to reproduce timber has been well pleased with the success which has attended the 
effort made ; any lover of nature must receive ample compensation for all his trouble, and 
those who plant for.a money reward will be well repaid for all the labour bestowed on 
‘them. I should have stated that I have black walnuts two years old, three feet high, 
| and ten inches round ; it is a comparatively slow-growing tree. Some of the poplars and 
willows grow much ‘faster than these, but are ‘Taised from cuttings. Where wood is 
required speedily, as itis in the North-west, poplars and willows should be set in alternate 
rows, and alternate trees, with hard wood varieties, if required for home fuel use; if for 
sale, they should all be grown, every species by itself, in nursery rows.” 

Mr. Ballantyne, of Ottawa, gave some experience in planting on a sandy loam with 
a clay subsoil, natural drainage not very good., Saplings taken from the forest, swamp 
maples seven feet high, nine years planted, now thirty feet, and six inches through. 
Poplars, several varieties, grew very fast, and will make a wind-break in far less time 
than the maple, particularly the Balm of Gilead poplar. They are, however, easily broken 
by the wind, and are apt to get foul with suckers. Flowering maple, sowed in 1875, trans- 
planted in the spring of 1876 when about four or five inches high ; some ot them are now 
nearly thirty feet high. Next to the poplar the red cherry is the fastest growing tree 
I have tried. Pines planted three feet high, in six years are twenty feet in height and 
six inches in diameter, Swamp elm seven feet high, planted in the fall, is in six years 
sixteen feet high ; although making such slow growth this is quite thrifty. White cedars 
grow well but slowly. Balsam, spruce, hemlock, and white spruce, all grow well. I 
have rarely lost a tree in planting. In setting out the trees one of the main points is to 
bring the earth and roots into close contact. 

My. Checkly, North Augusta, states that “several attempts have been made to replace 
sugar bushes, but in nearly every instance the attempts have proved failures, owing, I 
feel satisfied, to lack of proper care in tree planting, and proper care on removing the © 
trees from their natural places of growth. I have planted a great many trees myself, — 
and have found from my little experience of about eighteen years taat hard maples taken 
from sandy soil do not do well on clay or rock land, and that those I took from the same ~ 
quality of soil as that where I set them grew well ; but soft maples have succeeded much 
better on our home clay and sandy loam than the hard maples. I have transplanted 
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besides the maples, water elms, pine, white and black spruce, birch, hickory, basswood, 
and cedar. I have known better success with elm and basswood than with any of the 
others. Directly opposite my place there is a row 6f hard maples that have been planted 
about twenty-one years, and among them is an elm larger than any of the maples, 
although planted the same. time and growing vigorously, while the maples are beginning 
to decay, and some of them may be removed at once. Fourteen years ago I planted 
twenty-four maple trees and a number of spruce. I took every precaution ,in removing 
the maples to carry away as much earth with the roots as I possibly could, and selected 
the trees nearest the clearing because they were better furnished than those growing 
thick farther away; I marked the north side and set it to the north again, and to-day I 
have but one maple alive, and it is a soft maple. The soil I planted in is clay loam. 
There is another great drawback in planting, and to insure success must be attended to, 
and that is mulching; the ground must be kept moist, to secure a growth. Nature has 
Supplied mulching for the forests in the falling of the leaves, and I have always found 
that sugar bushes used as a pasture invariably die out, while those that are not pastured 
and allowed to grow up to underbrush thrive the best and are not affected by drought. 
With regard to the clearing up of the country, affecting the rainfall and drying up 
streams, it is doing both. [I remember distinctly, where the mowers and reapers are now 
used, seeing water stand all summer when the land was in a state of nature, and the 
stream that runs through the village where I live shows signs of the supply being cut off, 
which it received in former years from the great swamps along its course that are now 
cleared up and under crop. [Iam sorry that more has not been attempted before now 
in the way of tree-planting, as our noble forests are fast becoming things of the past, 
and owing to the country becoming so cleared up, the wind and drought together will be 
great drawbacks to success in tree planting.” 


Mr. Checkly’s remarks concerning sugar bushes dying out where cattle run are worthy 
of careful notice. <A portion only of each wood-lot should be left for cattle. The twenty- 
three maples which died must, I think, have been ill-drained. The soft maple lived ; wet 


land would not injure it so much. 


Mr. G. D. Platt, Picton, remarks that in some instances maple orchards have been 
planted in that locality, and thrive well. 

Mr. W. Windatt, Darlington, observes that “about the second or third year after 
planting trees, if there come a very hot spell in July or August, the leaves become 
* scorched and the trees die. This happens most frequently in hard clay. Perhaps more care 
in planting or mulching might obviate this. J am aware that sufficient pains have not 
been taken in planting, the general practice being to dig a hole big enough to take the 
roots, plant the tree, put in the earth and give no further care to the matter.” 

Mr. James Keays, Russell, remarks that in his experience, the silver maple is one of 
the most rapid growers, and if pruned well the trunk grows large and high. 

Mr. R. Osborne, Newcastle, observes that hundreds of trees are planted every year, 
of which not much more than twenty-five per cent. grow, but if properly mulched and 
staked the first year, nearly all would grow. 

Mr. W. C. Switzer, Emily, states that his opinion of planting is, for maples, take 
them from soil as much as possible like the soil you are going to plant them in. Assoon as 
the weather gets warm in the spring after planting, put some long manure or wet straw 
round them with a few stones on the top, and there is no mistake about growth. 

Mr. William Harrison, Mackville, remarks that over twenty years ago he planted a 
belt of evergreens as a wind-break for his orchard, of pine, spruce, balsam and hemlock. 
This has answered well, and he has every reason to be satisfied with its thrifty appearance. 

Mr. W. Ditchburn, Rosseau, remarks that in that locality maple, beech, and red oak 
require a deep soil. Soft maple, basswood, or lime, black ash, black and white birch, spruce 
and white oak, thrive best on flat and wet lands. 

Mr. Henry Westney, Highland Creek, planted in the spring of 1883, twenty-five 
thousand young forest trees, choosing for that purpose ash, elm, pine, fir and spruce. He 
finds but a small per centage of loss on any of these kinds excepting in the firs, of which 
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but two hundred grew out of one thousand planted. The wet season of 1883 was, it may 
be remarked, very favourable to the success of newly planted trees. 

Mr. John Gibson, Markham, says: We have a number of trees, which, with careful 
planting, grow easily and very rapidly. Of these the European larch is about, the fore- 
most, theugh the tamarac, maple, ash, cedar and Canadian pine, with a fair mixture of 
poplar, in a very few years give good protection and a profitable crop. As to the time of 
planting, I*-have found about the first of June to be quite early enough. * 

Mr. B. Gott, Arkona, a part of the country rejoicing in a rich sandy loam, excellent — 
for growing trees, especially seedlings, has carried out some very valuable forestry experi- — 
ments, Here is a half-mile wind-break of the Scottish larch, now twenty to twenty-five ! 
feet high, and ten or twelve in spread of widest branches. These larches grow, as all — 
trees seem to do in this soil, with remarkable life, and the line of foliage—a foliage com- 
posed of multitudes of long filamental festoons of refreshing green—swaying resposive to ~ 
the afternoon breeze, forms a picture to be remembered. These have been twelve years — 
planted, using plants of two years’ growth. These were planted as early in spring as the — 
frost would permit, as the larch is among the earliest trees to start into foliage. On high, ~ 
dry soils, where there is no danger of heaving from frost, fall is preferable. It is well to” 
sow the seeds early in spring, transplant the next spring, cultivate two years, then plant — 
permanently six feet apart. q 

Near by is a block of young trees, on the one side the dark Austrian, on the other ~ 
the more light and azure-tinted Scottish pine. These have been planted eight years, with 7 
two years’ seedlings and treatment similar to that of the larch. -Mr. Gott considers that 
the best wind-break of these would be in double rows interspersed Austrian and Scottish, 
ten feet from tree to tree, and the rows six feet apart. This is at right angles with the 
larch wind-break previously mentioned, and such is the influence of these wind-breaks on — 
that large part of the grounds controlled by their shelter, that it seems in winter a differ- 
ent climate from the rest. There is a total absente of cutting winds, and work is possible © 
and is performed, which would, in the unsheltered parts, be out of the question. When 
we consider with how little labour and in what a comparatively short time there excellent 
wind-breaks have been grown, how valuable the purposes they serve, how beautiful their — 
appearance, and how greatly in both respects they .would enhance the value of any farm ~ 
on which the example here noted was initiated, it is a matter of regret to observe that | 
many of the farms around, which had some time been spared in the matter a dozen — 
years ago, might now have been well protected by beautiful wind-breaks of the same class, © 
are yet undefended from the wind and cold, and, as the small remains of forest near them 
are cleared, will become more and more exposed to their assaults. ‘ 

Here are also some fine specimens of Canadian white pine, forty feet high and : 
twenty wide, close grown, thriving, and not having, indeed, a weak branch on them. | 
These, when seedlings three feet high, were taken up from the forest and planted in blocks | 
of three in a block, in the latter part of May. Mr. Gott remarks that he prefers to plant, P 
on dry soil, a little deeper than the seedlings stood in the forest, say afootdeep. But it will © 
by no means answer to dig only the depth you wish to plant the tree, as that would leave © 
the trees standing on the hard subsoil—that also must be carefully dug, and the tree then © 
put in, with care. By the way, always put in some of the best surface soil around the — 
roots, and to work it in by hand, if time allow. “ And if Time did not allow,” remarked © 
Mr. Gott, ‘1 would do it in spite of him.” | 
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This subsoil digging, it must be remembered, would not answer in tenacious clay, 
unless a large area were so dug. To do it at each tree site would often be to create water 
holes. On the other hand, so that the water can get away, nothing can be better, But 


in deep sandy loam it is safe ; that has a natural drainage. 


‘ 


Near here, on the same soil, is an instance of the ill effects—in fact, of the waste 
of time and money—of less careful planting. Two hundred trees were bought eight years t 
since, and planted hurriedly in half a day, the precautions mentioned above, of course, not 
being taken. The result was, as might have been expected, very unsatisfactory. Here 
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_ have been large losses of trees yearly, which had yearly to be replanted, while those which 
remained have never made a healthy growth. Ten dollars’ worth of time in planting, 
_ would have added five hundred dollars’ worth to the value of the farm to-day. 

Here are also some fine cedars in hedges, twelve feet high, planted eight years, six 
inches apart, three feet six inches high—planted late in May. Set closely, thus, these are 
_ excellent in hedges—in fact, are among the best hedge-trees we have. (Cedar loves a 
Moist soil; but a spreading cedar wind-break, by its close shading habit, covers the ground, 
_ retains the rain in the ground, condenses moisture in fogs, retains it and does much to 

make the soil it covers a fitting soil for itself. ) 

Mr. Gott remarks that, instead of mulching, he cultivates, and thus keeps the ground 
clean from weeds and mellow with working, near his trees. This is, of course, the best 

calculated to aid the tree in rapid growth. The other, mulching, is only the next best. 
| He also states that many have failed in transplanting evergreens by want of thought, 
‘They take them,” he says, “from a deep sand where their roots may be four feet long, 
take what sized root will come and plant it in a clayloam. The demand for sudden change 
_of habit is more than the tree can comply with.” 
| Mr. Saunders, F.R.C.S., of London, has a remarkably efficient wind-break, planted by 
himself fourteen years ago. It is of great length and consists, first, of a hedge close to the 
road, of the Osage orange and barberry. Six feet inside of this is a row of silver maples, 
six feet inside again a row of Scottish and Austrian pine, and six feet again inside a row 
of Norway spruce. The trees stand ten feet apart in the rows. The soil is clay loam. 
The planting was done in May with nursery seedlings eighteen inches high. The trees are 
so planted as to break the openings. No wind-break is more beautiful than one so 
arranged. In summer the dark and light greens of the evergreen and deciduous trees 
afford an agreeable contrast, while in the fall the heavy masses of the pine trees are 
brilliantly outlined on the wall of crimson foliage behind. 
Not far off, in another quarter of the city, Mr. Saunders has hundreds of fine young 
trees in excellent growth. Here is particularly to be noticed the Norway maple, planted 
_ only eight years, yet twenty feet in height and twenty in spread of branches. This tree is 
admirably adapted for shade or for a wind-break, from its peculiar habit of branching, 
Its branches are thickly set, and all full leaved on the inner as well as on the outer por- 
| tions of the tree. Its lower branches grow close to the ground, a shape purposely pro- 
| cured as, of course, no wind-break where the air rushes through below is at all so efficient, 
| The shape is obtained by planting one year seedlings in hursery rows for two years, and 
_ then transplanting them again to their ultimate positions. A large, closely fibred, root is 
| thus obtained, easily transplanted, and able to nourish whatever head may be on the stem 


| without cutting back. Forest saplings, on the contrary, which are generally taken 
‘from six to ten feet in height, send out branches high above the ground, and do not, of 


course, make nearly so efficient a wind-break. Here are also some Inagnificent specimens 
(of the cut-leaved birch, eight years old, tall and graceful, its deeply serrated foliage 
‘resembling draperies of admirably designed lace, while the ‘evening breeze, perpetually 
changing the arrangement, stili presents new and fanciful arabesques to the view. Near 
here in the asylum ground is a double line of American elm, planted but thirteen years, 
yet fully forty feet high. The road passes between. It is a fine avenue, and had double 
the space been allowed between the lines of trees would, in time, have been a noble one. 
The planters were not apparently aware with what liberality nature would have assisted. 
| their work. 


WIND-BREAKS AND SHELTER-BELTS. 


In the application of forestry to farm purposes, this branch is one of the most im. 
Portant, especially in Ontario where, in many parts, we have carried to SO unWise-an éx- 
tent the clearing of the land. In many districts which I remember heavily clothed with 
forest—in many more where I can recollect the forest cleared as far as it should have been 
‘cleared, that is to say, 30 per cent was yet woodland—there exists now both in one 
| 
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-and the other, vast extensions of cultivated land, broken here and there by a strag ggling 
patch of decaying forest, abandoned to the tender mercies of the cattle—here and there 
by a mile or so of young trees along the road. But the forest is virtually no more, all is 
swept by the bleakness of the winter storm ; all is dried and scorched by the summer 
wind and the summer sun. It is in such districts that the planting of wind-breaks 
would be found peculiarly valuable. Much evidence, in fact, with regard to their value, 
will be found from correspondents on other pages. It is but ten or twelve years and B 

little labour, and your now exposed and wind-swept farm may be surrounded by nal 
vious walls of beautiful and living green. For this purpose, for instance, the cedar will 
thrive on many soils. It is true, it is naturally a native of the lower and moister lo- 


calities, 
‘‘Hyom the hollow oak loud hoots the owl, 
From the cedar swamp the gaunt wolves howl.” 


But here is the peculiar strength of forestry—that it possesses often the power of, 

not bringing its soil with it, but of improving a soil for itself. If you look at this tree . 
tise forest, you will find it flourishing best on moist, sheltered deep soils, often, but by no 
‘means always, rich. But you will see at a glance one main characteristic, it loves to 
shield its stem. Even in the dense bush its branches lean downwards towards the ground, 
sometimes they nearly touch it. But we plant, when young, our rows of little cedars ; . 
their branches soon shade stem and ground around ; they grow up in the field habit, 2. 4, 4 
sthey shield themselves by bushy branches far more than in the woods, and with care in 
a, few years we have a dark, dense wall, a long, extended cone, its height fifteen feet, its 
au on the ee pene itp and to be twenty. sae lower branches wall 4 


the mass of ee es are there. The rain-water falling through the tree, the dew which i ‘ 
leaves distil,—for all trees are alembics to distil as well as evaporators to throw off—all 
falls below, where neither sun nor Bane can get to dry it. ne ground will be always 


at loves less. 
Then there are the spruces—Norway and Canadian—nothing can make a more beau: 
tiful wind-break than their long lines of mingled dark, light, or bright bluish green, 
“They stand trimming well ; you can slope the face as you choose ; but remember that 
sthese are not hedge plants ; do not trim them too closely ; it is a wall of trees you want, 
A have known trees of this class clipped to hedge size, and for a few years makea prett 
“hedge, then turn brown and die. 
Then there is the pine—Austrian if you like, or Scottish ; either will form a soll¢ 
-qwind-break, but I prefer the appearance of the Canadian pine. When we look at the 
grim, heavy branches of the Austrian, one is at no loss to think why its home was callee 
the Black Forest, the known haunt of many a robber chief, the reported one of many at 
evil spirit. One can well fancy the terrible Wehr-wolf emerging to slaughter, from it. 
dark, cavernous shades, or its dark branches overhanging the water-side and shading thi 
whirlpool where the treacherous fiend of the Lurlei successively fascinated, and succesé 
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ively slew. Its Scottish namesake, too, is of Wierd and gloomy appearance. One may. 
imagine it well as forming the old Glenfinlas shades, 


“Where walks, they say, the shrieking ghost.” 


Our Canadian pine, though of hue more sombre than either, yet bears, to my mind, 
forest verdure of more pleasing form. Its straight branches stand firmly like its trunk ; 
but the massing whorls of its long needle foliage wave freely in the wind on their flexible - 
‘stems. Underneath is always carpeted with clean red-brown needles ; always around it 
‘seems to me a healthy air. We have this, too, in Ontario, in wind-breaks forty years of: 
age, and know it a success. 


Then there is the Scottish larch, which, described elsewhere, makes a wind-break of° 
rich light-green and fanciful lanceolated foliage. It is the link between the deciduous: 
‘and the evergreen ; its leaves indeed fall, but stay long and return shortly. 


Owing to the difficulty of transplanting evergreens—a difficulty which, as explained’ 
elsewhere, is, if care be taken, much more apparent than real, we seem likely, throughout 
‘Ontario, to have many more deciduous than evergreen wind-breaks, the maple being 
largely used. The chief objection is that in winter, when it is most needed, the decidu- 
ous wind-break is least effective. On the other hand, these hard woods give excellent 
‘shade, and in the case of the maple will yield sugar ; in that of the elm, perhaps the best 
and toughest second-growth wood that can be usedon the farm. But with maples and 
‘such trees, they should be planted small, and growth of buds near the ground encouraged. 
'—the top may, if chosen, be slightly cut back to assist this. With evergreen, larch,. 
‘spruce, balsam and pine, you are tolerably sure to get a low growth, with the others not 
80 sure ; if not cared for they are apt to have clear stems eight to ten feet high, a great 
loss in oe breaks, which should be, as far as they may, impervious. For this purpose 
‘such trees as the Norway maple are excellent ; its thick, dense, low habit of growth gives: 
perhaps the best deciduous wind-break. If we want one effective in a short time, there 
is nothing so quick of growth as poplars, silver or Lombardy. But we must remember 
their habit of throwing out suckers. From some following correspondence, it will be seen. 
that, wherever wind-breaks are planted throughout Ontario, they have proved very bene. 
ficial to the crops. One or two writers remark that though very valuable to the 
field generally, they have proved injurious to the crops close under the shadow. This 
will be most likely to be the case on the north side of such a strip, and, where this is 
feared if, instead of grain, a narrow strip of grass be cultivated there, I have found it pay 
‘as well as the rest of the land. 

! As will be found from instances elsewhere, the farmer who has protected his property 
}with these wind-breaks has changed the climate of his farm. It will no longer be wind- 
swept, the grass will grow earlier and remain later, the cattle will not need such length- 
sened housing, nor will the drying winds of summer so soon take the moisture from the. 
‘ground. It adds, too, not only greatly to the value, but greatly to the beauty of the farm. 
‘Frequently, in passing through the country, on seeing few and far between, a beautiful 
_wind-break of this class, the pleasure of beholding it is mingled with regrets that the time 
has been allowed to pass—that the dozen or fifteen years that it took to create this admir- 
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able production had not been employed by the owners of numerons farms in the vicinity | , 
in procuring as efficient and as beautiful protection for their own. ° 


The following statements give the effect of wind-breaks where they have been estab- — 
lished throughout Ontario. They are from the Township Clerks of the various localities, — 
gentlemen who are well informed of the progress of the adjacent country. 5 

fut 

Dawn.—When fall wheat is protected by the woods around, the frost does not seem % 
to hurt it nearly so much as when out in an open field. Both fruit and crops thrive better 
where thus protected. . 

Esquesing.—I have myself observed the Heneaean effects of planting trees closely for 
shelter as a protection to fruit and grain crops. | 

Burford.—Wind-breaks are very beneficial], but when grown take about all the sub- ; 
stance from the soil from two rods on each side. Nevertheless, they are grand for shel-_ 
tering fall wheat and clover. 

Blandford. —Have observed great benefit from such shelter. Have seen fine crops” 
of fall wheat and clover sheltered by belts of timber from the west and north winds, while 
in more exposed situations such crops were comparative failures; also consider such shelter 
of great benefit to orchards ; the trees seem to thrive better when so sheltered, and the — 
more tender varieties can often be successfully grown. q 

Mersea.—Where fields and orchards. are sheltered, especially from the east winds, the - 
effect is very marked. Where—as here—the snow- fall is light and generally of slight E 
duration, fields protected by the forests produce much the best crops of wheat, and the- 
orchard derives a like benefit. 

Last Flamboro’.—The effects of trees planted for wind- break, or shelters for fields, - 
especially west winds in spring, so far as I have observed, have proved beneficial to crops | 
in general. 

North Hasthope.—The experiment of wind-breaks here has been good, especially in 
the matter of orchards. 4 

-Minto.—Fruit, grass and crops thrive the better for wind-breaks. i 

Dorchester.—Have observed for a number of years that fruit and fall wheat do better 
where they are sheltered by trees. ’ 

Moore.—The benefits resulting from belts or wind-breaks may be seen any season, 
almost, in the improved condition of winter wheat, compared with fields in exposed situa-_ 
tions where the cold, biting winds have unrestrained sweep. Fruit trees also thrive and 
bear better, grass a sooner in the spring, and stock have shelter in cold weather and 
shade from a “scorching summer sun. q 

Dummer.—A naeaeal growth of cedar, pine, elm, etc., has grown up along some of 

the fences close enough for a wind-break. Fall wheat and fruit trees are decidedly bene- 
fited by such shelter. I cannot say with regard to spring crops. 

Egremont.—Had a field of wheat this summer in which a few maples were saved. 

when cleared ; these have grown bushy and very beautiful. I noticed that the wheat was 
heavier and plumper aed these trees than anywhere else in the fields. 
Glanford.—W here wind-breaks have been grown the orchards and crops sheltered byl 
them have been greatly benefited. 4 
‘Grosfield.—Last year wherever wheat was sheltered from the west winds it was 
yood ; where not sheltered it was all destroyed. ‘ 

Crowland.—There is no manner of doubt that wind breaks are of decided advantage, | 
inasmuch as it prevents the fields from being denuded of the snow, which serves as a 
covering for all that may be committed to Mother Earth, the good effects of which I 
have demonstration of every year. 1 

Oxford.—Wheat, and all fall plantings, peach and other trees, are very much bene- 
fited thereby. Such wind-breaks are becoming more in use yearly. qi 

Tilbury East.—Planting here is only in its infancy, but it is observed that the fields. 
farthest from the bush fare badly i in the winter and spring under fall wheat. Indeed it i 
very questionable if fall wheat could be raised profitably in this section now the whole 
country is denuded of forest or threatened to be. 


‘ 
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Rochester.—No wind-breaks planted, but bush on the north and west of growing crop 
has a markedly good effect. 
ELuphrasia.—W ind-breaks eventually become both ornamental and useful; grass and 


crops do not so much require wind-breaks as fruit does. In many fruit-growing sections, 


@ 


the apples especially are blown off by wind before fully matured for want of proper wind- 
breaks ; this [look upon as a great evil, as Ontario can raise fruits well, and there will be a 


_ great demand in the North-West as well as in England. 


Harvey.—W here the crops are sheltered by the forests it preserves them by keeping 
the snow on later in the spring. Out in the clearance the wind drives all the snow off, 
leaving them bare, only around the fences, and common sense will show the necessity of 
wind-breaks and shelter even for the cattle as well as orchards and grain crops. 

Stamford.—W ind-breaks are always beneficial, particularly to the apple crop. Close 


_ to trees that are growing in the live fences, however, grass and crops do not thrive. 


Canonto.—The effect of some wind-breaks planted here can be seen by the merest 


_ tyro, so much so that people are beginning either to plant or leave saplings as they clear 
| their land. 


Colchester.—Where the natural forest has protected farms on the wes and north 
I have always noticed that the crops have always looked and been better than others in 


_ the same locality not so protected. 


North Gwillimbury.—A precisely similar statement. 
South Gwillimbury.—Have observed, and heard also from those owning wind-breaks, 


_ that they are a wonderful help to growing crops as well as orchards. 


Canboro’.—Have one field sheltered on three sides by bush. On that field I am sure 


of a crop of fall wheat, while on land not sheltered by trees the crop is sure to be heaved 
_ by frost as the snow blows off, and nothing is left to protect it. 


Osprey.——Have an established wind-break round my orchard, and the effect is that 


the trees are sheltered from the severe winds in winter and spring, and that the apples 


are not so liable to be shaken from the trees in fall ; but the break is of poplar, which 


_ must soon be cut down as they have completely filled ‘the orchard with a network of roots 
and young shoots. (As repeatedly stated elsewhere, the poplar is a very valuable tree for 
_Many reasons ; but great care must be taken to put it only where its propensity to throw 


out suckers will do no harm.) 

N. Cayuga.—Know one or two wind-breaks that have grown up naturally, and have 
observed that the fields were sheltered thereby to a distance of twenty rods and upwards, 
and both grain and grass, ‘where so sheltered, have thriven better. Have not had an 


| opportunity of observing the effect upon fruit. 


Willoughby.—FKew ih ave planted wind-breaks, but where they have I have no doubt 


that the result is better, especially on fall wheat, clover, and fruit of all kinds. 


Laurel.—Know one grove along the north side of a lot, and near this grove the vegeta- 


tion is much more rapid in the spring, and much more early. Also, the erops attain there 
a much greater growth. The most useful trees for this purpose are the balsam, spruce, 
| pine, cedar and hemlock. I have one of balsam, spruce and tamarac around the north and 
_west sides of my orchard, which have been planted about twenty years ; and these break 
the wind so that the storms in the autumn do not shake the fruit from my trees as from 
those of my neighbours. 


Bruce.—No wind-breaks planted out that [am aware of, but wherever the crops are 


| sheltered by what remains of the original forest, the prevailing opinion is that they thrive 
| better. This refers more particularly to winter wheat. 


Down.—Many farmers have planted trees, especially along the western side of their 
farms, and the change has been very noticeable in the sheltering and protection of fall 


| wheat. 


| geason is more favourable and surer for fall wheat than unsheltered. 


Amabel.—It is well known to every farmer here that land sheltered in the winter 


Eramosa.—There are several who have established wind-breaks ; though the trees are 
not planted very closely, and in every instance under my observation the effect 1s bene- 


_ ficial, to grain crops especially, in sheltering from parching winds, and encouraging more 
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heavy dews. (This is a point not to be lost sight of. If you pass by a row of pines ina — 
heavy mist, you will find it almost raining under the pines, almost dry elsewhere. ) 
Caradoc.—A few have planted pine, and a good number have planted willow for this 
purpose. The past winter, to a greater extent than formerly, proved the utility of forests 
in shielding crops, as the wheat, in sheltered situations invariably proved superior. 
Adolphustown.—Where protected by wind-breaks, fruit, grass, and crops in general’ _ 
most assuredly thrive better. : 7 
Colchester.—There are no persons in this locality who have planted trees for wind- — 
breaks, but many have left strips or belts of timber along the west boundaries of their — 
farms; and wherever this has been done it has proved a great benefit, especially for fall ~ 
wheat. In the instances where timber has been so preserved the owners would not have — 
it destroyed on any account, which is a good evidence that it is of advantage. 1 
Oneida.—There is a large growth of poplar trees growing on the line between myself and — 
my neighbours on the west side, and I can now raise good wheat on an exposed knoll where — 
I could raise very little before. ; 


NEW FOREST PLANTATIONS. 


We can point to very few plantations of trees in Canada of such age as to be useful | 
for examples. A few will be found under this heading, obtained in various parts of the ; 
United States. It will be seen by observation of these examples, and, in fact, by reference © 
to nature itself, that in starting a plantation of trees, in most instances it is well to mix { 
the trees. Then there is a point in drainage to be considered. If we can, with a subsoil 1 
plough or otherwise, deeply cultivate the whole area of ground, it is all the better, and © 
better still if done the year before. But if we are digging for each tree separately, we q 
may dig in a light or leachy soil as deeply as we choose ; not so in stiff clay, the water may ~ 
lodge under the roots (unless, indeed, it be underdrained). The next thing to be con- { 
sidered is, that if we plant our young trees so as to shade a great deal of the ground and q 
‘to shade one another’s stems, they will grow all the faster. With this object it is well ‘ 
always to plant many more trees than we intend ultimately to remain there. Now, if we © 
can mulch all the ground for our plantation, we can plant our trees as thickly as we like i 
but if we intend to assist our trees by cultivating the ground around them (it may bes 
done with a crop, and often is so done), we must leave room for our cultivator between | 
the rows. An artificial forest, planted and grown for the production of tall, straight clear | 
timber, is a very different thing from our natural woods. In it the trees are planted as 
closely as cxperience teaches they will stand and thrive, giving each tree sufficient room 
for its branching top to extend, and no more. Such a forest does not need, as does the 
natural forest, the protection of undergrowth below to shade its soil, its roots and trunks. | 
Its own close-set formation gives shade in every part. The outside trees will branch tor 
the ground—the inside not. | 

In all efforts at tree culture, it should be remembered that, though we look to nature 
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as our original guide, yet experience teaches that, with our assistance, productions may be 
secured infinitely more valuable than we would otherwise have obtained. The whea 4 
plant exists in nature, but not the wheat field. It is so with trees. If we plant them 
and no more, they may grow or may not. But if we care for them, they can not only be. 
made to grow far more rapidly, but they will grow in the peculiar manner, and yield the 
particular kind and class of timber we intend, just as certainly as the grafted orchard wilk 
bear the grafted fruit. Suppose, for instance, that we desire a closely set forest to grow 


us Jong, straight trees, fit to yield clear beams of either hard or soft wood, we must plant 
the trees at proper distances, thin them at proper times (the eye can easily tell when), 
always remembering the principle of keeping the ground well shaded, and keep the surface 
ground stirred and cultivated, taking care not to hurt the roots, which roots we will find 
will almost seem to be watching us and to know what we are about. If-we give. them 
the habit of having the ground lightly cultivated, we will find some inches of earth always 
left for that purpose ; (and there is nothing that more benefits a tree.) Trees, too, bring 
their own manure ; ‘they draw much nourishment from the atmosphere and from the rain ; 
they drop it to their roots in falling leaves, which should neither be carried away nor 
blown away. But in speaking of a plantation where we can cultivate, cultivation will 
mix the leaves with the mould, and it will answer far better than the natural plan. 
Nature does not need a tree as soon nor as free from knots as we do. The next thing to 
consider is how to avoid growing these knots, and so we come to pruning. The rule of 
the best foresters in attempting to grow first-class timber is that ‘the whole surface of the 
ground should be canopied over with the heads. This canopy should, by gradual and 
annual pruning, be raised to the greatest possible height, and by gradual and annual 
thinning be supported by the fewest possible stems. For pruning trees to grow to their 
greatest possible height, the rules are simple, and they are applicable alike to the nursery- 
plant and to the largest timber-tree: Keep a clear leader. Cut off all branches large 
enough to compete with the stem, or which grow parallel to it. Shrive the stem up one- 
third of its height. Cut all close to the stem. With the above exceptions a tree cannot 
have too many branches, as the returning sap of each contributes to the growth in girthing 
of all that part of the stem which is below it, and to the growth of the root both in length 
and girthing. But pruning, like thinning a plantation, cannot be too gradual. It should 
be annual.” 

I would wish to press on all owners of farm property in Ontario, especially those 
whose woodlots are cleared, or seem decayed past renovating, the great desirability of 
establishing a plantation of trees along the north or whichever be the most exposed side 
of their farms ; call it, if we will, a shelter-belt, but when once about it, it would be much 
more advantageous to make the shelter-belt broad enough for a small forest. When we 
consider that such a shelter has often been known to double the crops in the adjacent 


fields, remembering too, the value of the wood which may be. produced there, and how 


greatly care and cultivation may accelerate the production, it is not too much to say that, 
in the rapidly approaching scarcity of timber throughout Ontario, five or ten acres so 
devoted might become more valuable than the rest of the farm. 

On the following pages will be found, first, directions in planting by practical cultivation, 
and many valuable instances of actual experiments, 


The following letter from B. Gott, Esq., Arkona, a very successful cultivator of forest 
trees, will be found to give many points of great interest and value to all who desire to 


plant : a 


To R. W. Purprps, Esq., ONTARIO. 


My Dear Sir,—With much real pleasure I attempt to answer your late enquiries 
addressed to me, regarding some points in Canadian forestry in Ontario. In doing so I 
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beg most respectfully to say that I am intensely and increasingly interested in the subject, 
as a great national question fraught with future and lasting results and possibilities. It 
is impossible to conceive of a better or more valuable, and it should be, enduring heritage 
than has been conferred upon us, the people of Ontario, in the matter of our native forests. 


- Tam perfectly astonished and almost overwhelmed with the force of the reflection when a 


I attempt to conceive the length of time required in the preparation of the soil, and — 
then the all-pervading energy required for the production and perfection of the various 
crops of beautiful, varied and useful trees thickly planted over our landscape long 
before we saw it. Who shall deny the superintendence of an All wise Providence who 
“sees the end from the beginning,” when he contemplates this piece of wonderful fore- 


thought for the best interests of man? I view with much and deep regret the depletion | : 


and destruction of the wealth of forest timber in,Ontario. In considering the small and 
ineffectual efforts made for the conservation and reproduction of our trees, [ am solicitous 
for the future of this country. If we succeed in destroying our present g ‘growth that can- 
not be reproduced, what, I ask inall earnestness and candour, will become of us as an 
agricultural people ? Most certainly something can and must be done in some way to 
slacken our reckless destruction, and in some measure to provide for the future by timely 


planting such valuable timber trees as are known to succeed well amongst us. Ithere- ~ 


fore congratulate our government on their movement in forestry matters, and am hopeful 
in the work they have already so energetically set on foot. 

Iam sorry to have to state in the outset, that in the matter of planting forest trees 
and rearing them up to their various degrees of beautiful development, my personal 
experience “is not by any means large or even exemplary. Though I have planted and 
cared for many hundreds, and I may say many thousands of trees in this country, and 
seen them make a nice and satisfactory start, yet when we consider these feeble efforts and 
put them beside the amazing plantings of a Douglass of Illinois and many other western 
experts, our efforts fade away to utter nothingness. This kind of forestry planting and 
culture we from our own efforts as yet know nothing about, but I feel that the time is 
fast approaching when we shall be compelled from necessity to familiarize ourselves with 
some of the introductory facts in the case, and I am glad, Sir, of your introductory 
labours and enquiries in this direction. But T must hasten to the question in hand. 


Our SOIL 


is a mixed clay and sandy loam, rather porous and somewhat rolling, and naturally well 
drained. It was originally densely covered by a heavy and well matured growth of forest 
trees indigenous to such soils, and is rich in all the varied elements of vegetable life, 
manifested by a luxuriance truly charming. After clearing off the first crop of trees, as 
far as I am aware, and with great labour and difficulty relieving the soil from their every- 
where prevailing roots and stumps, I have grown upon it almost every species of fruit and 
forest trees in our every day acquaintance. I have now a block (as the nursery-men would 
say) of mixed maples, etc., planted with forest seedlings, twelve to eighteen inches in height 
four years ago, that are as handsome in their growth and | ‘prosperity as a picture. 
They are about eight feet high, well branched and as clean and pretty in their stems as 
could well be desired, and now ready for planting wherever they are ultimately destined 
to remain. 

I have also planted, with equally good results, white ash, basswood, ironwood, white 
wood, beech, elms, hickory, oaks, chestnuts, etc. The basswood and white ash are the most 
surprising growers, and soon establish themselves in the soil and make stout and aspiring 
trees that give delight to the cultivator. I have given much attention tothe growth and 
propagation of the nut bearing trees native to this country, as the 


BuackK AND WHITE WALNUT, 
e 


\the hickory and the chestnut. But of these the interest clustering around the two walnuts 
‘seem to be generally greatest, and I know several instances where they have been planted 
in considerably large numbers. We have black chestnuts growing in this neighbourhood, 
grown from the seed about twenty years ago, that have now a spread of full forty feet, 
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with about that height, and with from fifteen to eighteen inches at the base of the trunk, 
which have been bearing nuts some considerable time. They grow with a surprising rapidity, 
and planted thickly, say six or eight feet apart, will vower to a great height in a compara- 
tively few years. All over this section of the eountry they originally stood in great 
numbers, and of the finest and most surprising proportions, towering more than a hundred 
feet upwards, with a trunk as straight as a line for seventy or eighty feet, and as majestic as 
Pompey’s Pillar, three to four feet at the base. We can get the young walnuts in about 
four years from the seed to be from six to eight feet in height, and strong, stocky trees, and 
that transplant with certainty and ease. In our estimates of the trees of usefulness and 
beauty I suppose few would not like to have left out of the estimate a notice of a 


THE EVERGREENS. 


In these interesting and beautiful trees my best success has been with the pines, spruces 
and cedars, both foreign and domestic. I might just mention that I have in my possession 
and growing on the place a block of Austrian and Scotch pines, about half of each variety. 
They have been allowed to grow up where they were planted in nursery rows eight years 
ago, and are now about twenty feet high. This block of pines is now the admiration 
of all who see it in its bold and sturdy outlines of green, and is quite a belt of protection 
and a wind-break for the rest of the plantations beyond. Though the wind should blow 
with all the severity and fierceness of old Boreas from the north or west, yet the climate 
beyond remains quiet and undisturbed. As a harbour or nesting place for the birds it is 
all that could be desired. The musical songs and chirpings of these beautiful and charming 
feathered visitants give great delight, and fully attest their birdish appreciation of so 
provident a piece of tree planting. All my trees are planted in their infancy in nursery 
rows, three and a half by one foot, to properly prune and cultivate and raise them up for 
their future place of usefulness. 


THE SEEDS 


are gathered by practical seed gatherers when desired in large and varied quantities for 
the trade, but for private purposes and when wanted only in. small quantities they can 
be readily gathered just as they are needed, as the case may be. But in all efforts in 
gathering seeds, whether in large or in small quantities, either for public or private use, 
they should inevitably be gathered and preserved as early as possible after the maturity 
of the variety. Intense drying or long exposure ‘to the sun or winds after maturity has 
the invariable effect of injury to vitality, and, if prolonged, of total destruction. Nature’s 
methods in this matter in almost all cases is to drop the seeds, that-is, commit them to 
the tender bosom of mother earth and carefully cover them up with fallen leaves and 
other debris, and thus preserve them with a little moisture in their coverings or cases. 
Then at the proper or appointed time they will almost certainly spring into life and beauty, 
and show the upward plumule which is destined eventually to ‘stretch high into ‘the 
realms of towering and giddy space. The seasons of maturity will be in almost all cases 
indicated by unmistakable signs, well understood by the practical forester who observes 
nature’s delicate and provident operations. Some trees ripen their seeds in early summer 
when the year is yet young, while others not until late in the autumn months, or ripened 
by the frost. But at all times the practical seed-gatherer will be on the look out for the 
precious germs of future tree life and catch them in the most fortunate time. With 
respect to the 
PRESERVATION OF SEEDS, 


much is to be learned from practical experience and positive knowledge of their individual 
requirements and needs. Some will keep for a winter easily in almost any dry and 
sheltered place, while’ others are more fastidious amd will require nice conditions of 
atmosphere and moisture to ensure their immediate germination and successful growth 
and development. We cannot think of a seed without being filled with wonder and 
admiration at its mysterious contents and their unfoldings! The whole future life and 
beauteous developments of the tree starting and being multiplied by apparently such 
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simple means, is amongst the greatest wonders of nature, and tax our feeble powers of 
comprehension. The sowing of the seeds should in this climate, in almost all cases, be 
done in the opening year, the season when nature delights to manifest herself in all her 
early vigour, and in all her young and “buoyant beauty, when everything that has life 
is pushed into activity. They should in all cases be sown on well prepared and thoroughly 
drained land, formed into warm and mellow seed beds, and as early as the season will 
allow. TI like to cover those beds with shading or screening, to imitate as closely as 
possible the tender protections of the parent tree. They are there grown for a year or 
two, and are afterwards carefully transplanted into nursery rows, as before stated, to, 
prépare them for future plantings. In the present condition of our experience to ques- 
tion whether 


To Pruant THe TREES OR Sow THE SEEDS 


has no bearing upon us. None of our experienced foresters should for one moment think 
of such a procedure as the sowing or planting of seeds in places where future trees are 
to stand. The better practice is to take a fine strong, vigorous four or five-year-old tree, 
after proper preparatory culture and training, and plant it at once in the place where 
it is to stand for the remainder of its life. In this way, whether the plantation is to be 
thick or thin, whether scattered or condensed, we get the best developments of beautiful 
and useful trees. I usually keep the young trees in training in the nursery rows some 
three or four years, or say, till the trees are six to eight feet in height, and during this 
whole time they are kept perfectly clean and thoroughly cultivated by means of horse 
cultivators and hoes. They are then taken up and as carefully planted permanently in 
the places where they are designed to stand for life, either for timber or for ornamental 
or protective purposes. For timber they are planted in /rows on well prepared and well 
drained soil, four by three feet, to give them a strong, straight, upward growth, and to 
prevent too much side growth, as we want from the first, straight and towering trees for 
future use. After a few years growth, when crowding is distinctly noticed, they are 
thinned by cutting out close to the ground every other tree in the rows, leaving them 
at distances of six by four feet. After a further time other cuttings are made, to 
thin them again by cutting out every other row, leaving them at distances of six by eight 
feet, and so on ad infinitum. 


THESE CUTTINGS 


may be made use of for various useful purposes in the farm or garden work, or they may 
be profitably sold to the trades for usefulness in their work, as for poles for barrel hoops, 
for withs, or even fence posts, etc. ; and the small brush 1s_ used at home for drains and 
other purposes too numerous to mention. If, instead of sowing the seeds of trees, you 
wish to go to the woods and gather seedlings for transplanting (a practice giving very 
good results), be sure to take up only well,formed, well rooted, and quite small trees, say, 
not over two feet in height, as these can be planted at once in nursery rows, and thus save 
about two years of valuable time, and much other vexing labour and expense in your 
operations. Give them good culture, as before noted, and they will in a very short time 
give you great satisfaction, and will ultimately make a rapid growth and fine trees that 
will well repay you for all labour and expense bestowed upon'them. The kind of timber 
trees I would advise to plant for rapid and profitable results are the maples, in great 
and splendid variety, the elms in three or four varieties, the two ashes, and several 
of the stately and royal oaks. I will also mention, as very desirable, the black and 
white walnuts, the chestnut and the hickory, also the basswood, the tulip tree and the 
beach. Of the evergreens, the pines, the spruce, and the cedars are very pleasing. Any or 
all of these fine native trees will give the very best results, and astonish by their rapid 
and splendid growths. 

My last advice is, by the preceding descriptions of trees and their manage- 
ment from infancy, cut down to a mimimum. I may say, however, that I would prefer 
nursery grown seedlings in preference to forest seedlings for plantings, as I think the 
former will pay for all extra expense upon them on account of their superior excellence 
for planting. Again, I am a firm believer in the advantages of frequent transplantings 
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of trees while young, in order to get a better and more massive growth of surface, fibrous 
roots. This may look paradoxical at first, but abundant practice fully attests its 
trustfulness and value. 

I believe it would be of immense advantage to farmers to teach their sons (and even 
daughters, too) to cultivate small patches of ground for the express purpose of making 
frequent sowings of tree and shrub seeds. These could be transplanted carefully while 
young, and by training and culture they would soon have many choice and beautiful 
specimens of forest gnd other trees to plant permanently over the homestead, to beautify 
and protect. These trees could be readily and cheaply planted as isolated specimens on 
the lawn, to give pleasure and pride all the year round, or they could be planted in belts 
for wind-breaks and storm shelters around the orchards and fields, or in groves around 
the buildings and the home. Again, I would earnestly advise that by some means or 
other yet to be devised, that every owner of a farm,lot, or of a village, or a town lot Le 
encouraged to do something annually at tree plantings, either fruit or ornamental, and by 
this means to keep plenty of trees on the landscape. It is only by feeble attempts in 
small beginnings that great achievements can be effected. If we each and individually 
wait to plant large blocks of trees to cover the face of the land, and so to astonish 
ourselves and our neighbors by our stupendous efforts, we shall not in all probability do 
much, either for ourselves or our neighbors. The aggregate of every man’s small efforts 
in this line over the face of this beautiful country will amount to much, and eventually be 
the means of redeeming the country from deforestation and sterility, with all their 
attendant misfortunes. 

You will now allow me as briefly as possible to give you a few 


EXAMPLES OF EVERGREEN GROWING 


made in this section of country, and of the beneficial results experienced. A few days ago 
I and my ‘better half” went over to Mr. James Bissel’s pretty place, about a half mile 
north of the village of Thedford, on the fourth concession of Bosanquet, and a station on 
the Grand Trunk Railway. On a very showy place, beside the public road, and about ten 
rods from it on a deep ravine, Mr. Bissel placed his dwelling and home gardens. On the 
north and west sides of the home and garden spot he planted a belt of Canadian white 
pine (pinus strobus) on the 6th of May, 1876, or eight years ago. He went to the adjacent 
pine openings and took up, with the best of care and knowledge he was possessed of on the | 
subject, a quantity of fine, young, thrifty trees about six feet in height, and carefully and 
as quickly as possible transplanted them around his lot on the sides indicated, in one 
continuous row, about six feet apart. It was a grand success, and the trees grew without 
much difficulty, and have since made a fine, strong, progressive growth, in height and 
dimensions perfectly satisfactory, being about eight or ten feet in diameter of spread at the 
bottom, and twelve or fifteen feet in height, with a thickness at the bottom of trunk of 
six inches. Mr. B. told us that in winter time his family experienced quite a sensible and 
feeling difference between the inside and the outside of this belt, and that the temperature 
and fierceness of the winds did not appear within several degrees the same upon the inside 
as upon the outside, where he had to go if he wished to ascertain the full power of the 
blast that was raging without. On the land on the inside of this belt and surrounding 
their home they grew fruits, such as apples, peaches, grapes, etc., with vegetables and 
flowers, with tolerable and encouraging success. But 


THe Best EXAMPLE 


of this kind of tree planting and a model of the kind I wish to get at is furnished by 
Mr. R. Thomas, on his place, a little further north of Mr. Bissel’s. Mr. Thomas is said 
to have come originally from Wales, with a good practical knowledge of agriculture and 
horticulture from his youth, and bought his lot of fifty acres with some improvements on 
it, some fourteen years ago. He told us, in conversation, that at that time he found it 
exceedingly difficult, in times of winter storms, to stand outdoors to chop wood or to do 
any outside domestic work, and that this state of things suggested to him the idea of 
planting a good belt of pines around his home, to include also his garden and orchard. 
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He consequently, thirteen years ago, set to work to plant young native white pine trees, 
on the north side thirty-five rods, and on the east or front of the lot and west ends, 
twenty rods each, making a total of seventy-five rods. On the following year he planted 
also the south side, being so well pleased with the previous year’s work, thus making a total 
surrounding of his Hones ground and including nearly four acres of soil. They went for the’ 
trees to the open pine slashings, and took up, nice, young, branching, forest seedlings about 
six or seven feet in height, from open spaces, ‘having good roots and as much sod as 
possible still adhering on them, and as quickly as “possible, planted them carefully 
in their places, most of them twelve or fifteen feet apart, and others only about six feet. 
They grew with remarkable readiness and beauty, scarcely five per cent. of them dying, and 
these were uniformly filled in the next spring. On approaching this plantation to-day, 


it is a most conspicuously attractive spot, and at all times inviting to the gaze of the — 


traveller. Situated as it is by the side of the public highway and on an eminence, it is 
seen for long distances. Its long and beautiful branches, with their wealth of refreshing 
green, gently waving in the summer breezes, formed a scene we loved to look upon. From 
‘what we saw, we could readily imagine what kind of protection this belt would afford 
from any direction against winter storms and piercing winds. We found some of the 
trees to be eight or ten inches through at the bottom and regularly and thickly branched, 
their whole length fifteen or twenty feet in height, making a regular and progressive 
growth of about two feet per annum. On going into the enclosure it: seemed as though we 
were in an amphitheatre of beauteous proportions, with those charming pine branches gently 
waving in the winds on all sides of us, as if in perpetual and ceaseless motion. Within, 
besides being the home, there were the vegetable gardens and a large plantation of apple 
and peach trees that had already reached goodly proportions, although yet quite young. 


On the apple trees the branches were hanging, heavily loaded, to the ground, with a 


revular, clean and very promising crop of fruit. The trees looked better and healthier, with 
better Jeaves and cleaner and better fruit, and more of it, than had the generality of those in. 
their neighbourhood, Although there are not, this season, many peaches on the peach trees, 
yet this gentleman told us that they had in other years raised many very heavy crops. On 
the whole, this was the best specimen of a wind-break, both as regards beauty and useful- 
ness, we had ever seen, and the beaw ideal of what we had often tried to picture to ourselves 
in our frequent communications. After a little more questioning, Mr. Thomas said 
that now he could stand to cut wood in a storm with his coat off and be comfortable, and 
that he considered it worth to his farm $500, nor would he like to sell it at that, if not 
to be replaced. Another point that struck us forcibly was the value and beauty 
of our admirable Canadian white pine as.a tree. I had often attempted to contrast 
this pine with the imported Austrian and Scotch pines, hardly being able to sustain 
the comparison. But this plantation has completely turned me over in my judgment, 
and I will now cheerfully vote for the native Canadian born on our. own hills and 
towering in our fertile plains. Is not this as it should be and agreeable to our cherished 
motto, Canada first? The points of excellence seems to me to be—lst. A beautiful, clear, 
refreshing green colour of leaf, delightful to look upon. 2nd. Long, swinging or swaying 
branches constantly in motion in the summer breeze. This contrasts finely with the 
stiffness of the other two pines. 3rd. A regularity from bottom to top of branches. 
decreasing in length, but with a dense fulness of branch and leaf, giving a deep fulness 
to each individual tree without any break in it; and 4th, nationality. It in every case 
and in every place reminds you at once and forever of our beloved Canada. 

A short distance further to the north of these plantations and on the same line of 
road there is one of the most admirable blocks of many acres of natural growth of white 
pine from seedlings in open pine choppings that is to be met with in the country. 
About twenty- five or thir ty years ago the large and noble trees from this pinery were 
removed, and the land, left merely fenced and protected from the inroads of cattle for a 
few years, is now densely covered with as handsome a growth of young and promising 
pine as could possibly be desired. Their beautiful deep green and long slender branches 
on all outsides, and open spaces, are very attractive, and the traveller passing them 
is compelled to admire their beauty and to wonder at their rapid and astonishing 


ik Pa 
= Fie ey 
ee Ry 


63 


—— ——— Eee 


ee 


growth. I suppose there may be twenty-five or thirty acres of this kind of natural 
plantation in the block, and the trees have now reached a height of twenty to twenty-five 
feet, with a good bulky thickness of trunk. This pine in a few years more will afford to 
the people much of value in evergreen branches for shades, coverings, and decorations, 
and also in young and valuable timber for many useful and indispensable purposes. In 
expense it has really cost the owners nothing but the taxes on the soil. 

Mr, Bissel mentioned a point in conversation that is of special interest to them, living, 
as they are, just south of the shores of the great and majestic Lake Huron. They were 
formerly protected from the cold winds coming over the lake from the north and sweeping 
with great force over this whole region during the winter, and even the spring months, by 
a dense belt of Norway pine, that was found growing on the sand hills in a continuous 
line, parallel with. the shore, and reaching for many miles. This mass of pine raised a 
most effectual barrier, to the height of about one hundred and fifty feet above the water, 
to these cold and destructive winds. This had the effect of greatly protecting much of 
the country that lay many miles to the south of it, including a fine agricultural country 
of many thousands of acres in the counties of Lambton and Middlesex. This whole 
country and belt of timber were in possession of the ‘‘ Canada Company,” being a company 
of English land owners, and they through their agents saw fit in their wisdom to give 
‘permission to have the whole of this timber sold and removed in very recklessness. 
Now at this present, these hills are seen in the distance to be bare mountains of sand, 
sand, uncovered with their usual dark aud dense mass of green, and the wind barrier is 
in consequence lowered fully fifty feet. The effect of this removal is now being felt by 
ithe people of this entire region of country, in the increasing cold of winter, in the greater 
severity of their wind storms visiting them, and in the frequency and severity of the 
destructive and much dreaded spring frosts late in the season. Surely there is not 
always wisdom in great corporations, much less if those corporagions are foreigners and 
unacquainted with the con¢itions and reasons of things. ‘This instance forcibly opens 
to us the absolute need existing in the most of our locations, even thus early in our 
history, for self-protection against the increasing force of cold and wind storms by 
judiciously planting trees around our homes, our orchards, and our fields. The wisdom 
of depending upon others is not always safe wisdom. | 

Yours, 


BaGOir), 
Arkona, August 26th, 1884. 


I have great pleasure in laying before my readers the following statement, procured 
from Mr. Ross, one of the most thoroughly practical tree cultivators in Ontario. All he 
has stated here is based on his own experience of years, both in working with his own 
hands and in directing others. There will be found complete rules for gathering seed, 
sowing it, transplanting the young seedlings into nursery rows, transplanting these again to 
the places wherein they are designed to stand; with full statements as to the classes of trees 
most suitable, and the soil, time and manner fit for the prosecution of each operation. 


GROWING FOREST TREES. 
By J. McPuerson Ross, 


The growing of any of our native forest trees from seeds is a very simple performance, 
and calling for no particular skill or experience, as the same care requisite for the successful 
_ growing of a crop of roots or grain will suffice to raise thousands of tree seedlings. All 
that is necessary is to be careful and attentive to the various details that will be mentioned 

here, and success is certain. Neglect and indifference will ruin everything. The best time 
to sow the seeds of any tree is at that period when they are ripe. For the sake of con- 
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yenience I will place the various trees in groups, noting the time that the seeds of each 
group are ripe. The first group will be the nut-bearing trees, such as the 


Oaks, in variety, Hickory, 
Walnut, : Beech, 
Butternut, Chestnuts, in variety. 


I need hardly mention that the nuts will be ripe in the fall. As a certain time to- 


gather them all in the different localities through the country, I will say about the 15th of — 
October. Of course many are ripe earlier in the year, and all may be gathered at any time | 
after the Ist of October. A sharp frost will facilitate the seed gathering. The gathering © 


and after care of the nuts I will notice again. We now pass to group No. 2. In this I 
place the trees that ripen their seed in June. These are elms, in variety, as our 


Slippery Elm (Ulmus Fulva), 

White Elm (Americana), 

Wych or Scotch Elm (Montana), 

Corky White Elm (Racemosa), and 

White or Silver Maple (Acer Dasycarpum), 
Scarlet or Soft Maple (Rubrwm). 


In group No. 3 I place the deciduous trees of all kinds that ripen their seed in the fall, 
the same time as the first group of nut-bearing trees, as follows :— : 


Hard or Sugar Maple (Acer Saccharinum), 
Norway Maple (Acer Platanoides), 

Ash Leaved Maple or Box Elder (Acer Negundo) 
Butterwood or Plane Tree (Platanus Occidentals), 
Birches, in variety (Betula), 

White and Black Ash (Fraxinus), 

Basswood and Linden (7%), 

Locust or Acacia (Kobinta), 

Wild Cherry (Cerasus), 

Alder (Alnus), 

Mountain Ash ; 


and in the group No. 4 1 include all the evergreens in their three sub-families, pines, spruces 
and cedars, the seeds of which are also ripe in October. 

To return to group No. 1, I find the same treatment required to grow any member of 
this class successfully applicable to them all, and any directions given as to care of seed, 
sowing, mulching and transplanting equally apply to all walnuts, oaks, etc. This the 
reader will please bear in mind. To keep nuts after being gathered in good condition for 
planting it is necessary that they should be kept moist, or not given undue exposure to sun 


and wind. They should be kept in boxes or barrels with a little damp sand or earth mixed — 


with them till the opportunity arrives for planting the nuts. By all means sow them in the 


fall, if practicable at all, but when they are procured from distant places, and it 1s not_ 


possible to sow in fall on account of late arrival, place the nuts in thin layers in boxes, 


sprinkling through them sand or earth, and leave out-doors in a shady spot where they can 


remain frozen, or keep them in cool cellar where, if they do not freeze, at least it will not 


be warm enough to cause them to grow before time to sow outside. Or another plan is to- 
dig out a shallow pit, say one foot deep and dimensions to suit quantities of nuts’on hand. © 


S 


On the bottom of the pit strew the nuts evenly and thinly, sprinkle them with earth or sand, 
enough to cover them so as to. protect them from being destroyed by mice or other vermin 5 
then place over all a covering of leaves or strawy litter, placing thereon a few heavy pieces” 


of timber to keep the covering in place from being blown about ordisturbed by winds. In~ 


the spring of the year the nuts will be found in fit order for planting, which should be done 


as early as possible. But, to return to fall sowing, I strongly advise to sow all tree seeds 


ready in the fall, as this is the natural time for such work. An observer of the woods 


readily understands how Dame Nature provides for the future growth of trees ; the seeds or 
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nuts fall when ripe, then the leaves fall, covering the seeds with a careful cover, or, as tree- 

growers term it, a mulch. The leaves not only protect the seeds from all extremes of 
exposure, hut also furnish, when the warm weather sets in and the seeds sprout, the tiny 

plant with moisture and food as the decaying parts of the leaf resolve themselves back into 

the elements. Then a safe rule to all growers is to follow nature by observing her simple 

laws and copy them. I now go into the details of the modus operandi of growing trees from - 
seeds, the general rules of which apply to all kinds, and which may be summed up in the 

one sentence, 2. ¢., to sow the seeds and cover them. But as it is here necessary to give 

the fullest information which experience has taught, and which I do gladly, I will confine 

myself to directions necessary for growing groups | and 3, leaving the other two groups for 

the present, as they call for remarks and notes peculiar to each, but which agree in the 

main with what I am now about to observe. 


SowING THE SEED. 


Having the seeds of all kinds ready for sowing, we now come to the soil proper to 
grow them. 
For this purpose select a piece of land naturally dry, in good clean condition, just 
such a piece as any good farmer would consider capable of growing a good crop of any- 
thing on the farm. The soil must be on top a sandy loam. This is absolutely necessary 
for this reason: Sandy soil is not subject to upheaval by frost as are clay soils. Seeds sprout 
through a sandy covering easier than through clay, as this last frequently bakes into a 
hard crust which it is almost impossible for the young seeds to push through unless the crust 
is broken carefully with the fingers or an instrument—a delicate job, and no matter how 
carefully done, sure to be fatal to many of the young shoots alike in all nut-seeds, which 
resemble in a measure young beans and are equally brittle in their formation. Where it is 
not possible to have a seed-bed of a light sandy loam, and a p2rson has to sow on clay, be sure 
and cover the seed in the drills it is sown in, and fill the drills to the surface with sand 
brought for the purpose. It does not matter what the quality of the sand is. A sand the 
same as builders use will answer capitally. -A piece of land selected for a seed-bed should 
be deeply ploughed or dug ; the surface should be even, and not too flat, so that no water will 
remain to cause stagnation and destroy the nuts or seed. When all is ready make the drills 

the full width of the hoe, which would be six inches and about two inches deep. Now 
sow the nuts thinly—large nuts, as walnuts, horse-chestnuts, etc, about four inches apart in 

the row ; acorns and smaller ones a little thicker, but as the after growth is about the same, 
the same distance will answer. Cover evenly with soil and tread the drill firmly. For sowing 
_ tree seeds the feet are as useful as the hands. I place great stress on this treading the soil, 
_as this places the nuts firmly in the land and also makes sure of covering the soil over 
them. After the drills have been tramped rake ‘the loose soil evenly over all. A proper 
distance apart between the drills would be twenty inches. This distance gives convenience 
in weeding and hoeing the drills, as all the cultivation of seedlings must necessarily be done 
by hand. In reference to how deep seeds should be sown, a safe rule is to place the cover- 
ing of soil twice in thickness the diameter of the seed, so that while a chestnut would be 
covered with two inches of soil, a beech-nut would have about an inch, and so on in pro- 
portion. There are always exceptions to rules, and what a person should strive to attain 
is, a happy medium. Allowance must be made when sowing the seed for the loose soil to 
settle so that the seed may be always covered a little more, as the subsidence of the soil 
will bare the seed more or less. And now I come to the chief factor of suecess in growing 
seedlings, and that is the mulching. So long as the seed-bed is covered after sowing with 
a good mulching of any litter, manure, leaves, straw or stalks of any kind, success is 

certain. As to covering the seeds in the drills, should any mistake be made about not 
_ putting enough soil, the mulching will make all right." In fact, seeds sown on top of the 
ground, if only mulched, will grow and do well. This mulching should be left on the bed 
-till warm spring weather sets in, or an examination of the seed-bed shows the seeds pushing 

their tender shoots through the ground. Rake the mulching into the space between the drills, 
where it may be left if of a fertilizing nature ; here it will keep weeds down and the soil moist, 
If, however, it be of a bulky nature and might impede the growth of the seedlings, ha've 
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it removed and commence the cultivation of the seedlings the same as you would a crop of 
carrots,—hoeing, weeding, etc. : : 

We have now the seeds growing and the first season passed over. In the seed-bed 
plants of maple, ash, birch, chestnut, elm, and all fibrous-rooted trees, may be left two years ; 
but as the roots on all nut trees are tap-rooted, it is necessary to take them up the follow- 


ing spring if they make any vigorous growth. If they do not, then you may leave them . 
‘two seasons, but no longer. Another reason for not disturbing the seed-bed too soon is that 


very often seeds lie dormant the first year and come up the second. The seed of the ash 


sometimes will thus remain dormant. After two: years of growth in the seed-bed our seed- 
lings will be ready for transplanting. As early in the spring as the ground will allow for — 
digging have the seedlings dug up. They should be assorted in two sizes, the large and — 
the small. With a sharp knife cut the leading and tap roots back to within six inches of © 


the collar. Do not touch the tops at all, tie them up in convenient bunches for handling, 
dip the rvoots in a thin mud and-heel in ground convenient to your work. The best 


soil to grow all kinds of trees in nursery rows is what is known as a sandy loam with a~ 
clay bottom. Select a piece answering that description, and have it prepared as for any — 
farm crop. To prepare it properly it should be summer-tallowed the season previous, but 
that is not necessary though desirable, as any Jand in fair tilth will answer. Having it | 


ploughed and harrowed, set.the line parallel with the longest way of the lot, if most con- 


venient to cultivate that way. A good strong garden line is the most useful and indispen- — 
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sable article in the planting of trees. The line set, level all inequalities of the soil with — 
the spade under the line and pat the soil down firmly by striking with the back of the 
spade on the line. The next operation is to cut out the drill by striking with the edge of © 
the spade parallel with the line run, as it were to split the line. A little practice will make 
a handy man very expert and exact in cutting the line, as it is termed in nursery parlance. — 
The drill is now dug out a spade wide and the soil put neatly on the opposite bank from | 
the line—the bottom of the drill being evened with the spade as the digger goes on digging ~ 
out the drill. All is now ready for planting, and the planter, provided with a bundle of | 
plants, stoops and places a seedling neatly against the bank, placing the collar of the root — 
evenly against its edge. Another person at the same time places a spadeful of soil with — 


a quick turn of the spade snugly and securely against the roots of the plant. So the plant-_ 


ing goes on, and as the planters get more expert, they can place the plants as fast asa 
slow walk, as we might say, to use a paradox. The plants want firmly treading and 


straightening, and the balance of the trench may be filled in and levelled off. A convenient — 


distance for any kind of forest tree in a row would be one foot apart, and the distance be- 
tween rows four feet. This allows cultivation with cultivators and single plough by horse 
and man, and is in everyway convenient for growing trees straight and in good shape. Out 
of these rows the trees may be transplanted at any time, spring or fall, to other places, or 


if the idea is to leave,them there permanently they will succeed. After growing three or 
four years every second tree may be dug up and transplanted. After four or five years’ 


growth every second row may be removed entirely, thus leaving the rows eight feet apart 
and trees two feet apart. in the row. In this arrangement on fair soil the trees may Le left | 


to grow to form timber or wood. ‘The strongest will now survive, and any weakly ones can ~ 
be removed at the option of the cultivator. I again repeat that very little experience, with 


an observant mind, will soon teach a person how to grow and manage the trees for forest 


cultivation. Before mentioning anything further connected in a general way with tree-— 
growing, I will return to group No. 2, consisting of elms and maples, ripening their seed in © 
June. As soon as these seeds are beginning to flutter to the ground the main crop on the ~ 


tree will be found ripe enough for gathering. As these two trees are two of the most import— 


ant classes of trees we have in our whole list of forest trees, having so many qualities in the 


value of the timber for firewood, lumber and every other use to which these useful trees may 


be applied, the importance of their position in the landscape of the country and many other ~ 
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gualities, had we time to inention, it is a great blessing or boon to know that they reproduce — 
freely from seed, also that the trees bear great quantities of seed, also that they ripen — 
in summer early, in time to allow of the seed being sown there and then, and that it grows 


the same season, making a foot or more of growth the one season. The same directions as 


mentioned before are now applicable to the elm and maple seeds. I must repeat, when 
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sowing the seed be sure and tread it in firmly—the same distance apart in the rows, and 
after cultivation, as mentioned before in connection with transplanting, etc. 

On good deep soils the seeds and nuts of trees may be sown where they are intended to 
reutain ; a couple of years’ clean cultivation afterwards will enable them to take care of 
themselves. On thin light soils they will be better to be transplanted so as to induce a 
lateral growth of the roots. I now draw attention to the evergreen class. Hitherto young 
trees of all kinds of evergreen have been easily procured in abundant quantities from neigh- 
bouring woods and swamps. There are still great quantities to be easily secured ; nursery- 
men and large planters have drawn their principal supplies from the woods, and as they 
have always been able to secure their stocks without much trouble, very little attention 
has been paid to securing seed and growing it. The white pine ripens its seed in the fall ; the 
cones may be gathered whenever convenient, late in the fall or through the winter; by 
exposing them in a warm dry room the scales of the cones open and allow the seed 
to drop out. This should be gathered at once, as mice are very fond of resinous seeds 
and would destroy them as fast as they drop out. A good plan to secure the seeds of pine 
and spruce easily is to cut the branches having the cones on, tie them up in neat bunches, 
cover all up in muslin and-suspend from nails in a warm place, ovei a stove or other heating 
arrangement; have the mésh of the muslin small enough to retain the seed ; after the seed 
is all out put it up in paper bags and keep in adry place. The seed of the cedar should 
be sown when gathered in the fall, either in drills or broadcast in small beds enclosed 
with boards, covering lightly with soil in which a goodly quantity of sand is incorporated, 
and mulching over with leaves. In the seed bed they may be allowed to remain three 
years, when they can be carefully transplanted to other places in nursery rows—select a damp, 
partly shaded spot for sowing the seed. A similar plan will answer for the pines and 
spruces. The most necessary element in the successful growing of evergreens is keeping 
the soil ina uniform state of moisture, alternate damping and drying of the soil being fatal 
to seedlings. Persons familiar with the country and tree growth will have often noticed 
the thrifty little pines, hemlocks or cedars, growing on the damp hillside generally facing 
north. Here self-sown they rear their rich green foliage to the passing breezes and blue skies 

above. A moment’s reflection and study will convince any person of the proper and essen- 
tial rules to be observed in growing young evergreens. They are, a uniform moisture of 
the earth, the soil to be of a dark rich loamy nature, full of sand and leaf mould, plenty 
of air and partial shade. Amy system embodying the foregoing principles must be 
successful. Evergreens, when small, thrive planted closely together. They thus afford 
mutual protection to each other, from the density of the foliage preventing the wind from 
_ a too boisterous acquaintance, shading the soil, keeping it damp and cool. So it follows 
_when planting in nursery rows, plant them any distance that the outer branches just touch 
_ each other, and the rows far enough apart to allow cultivation easily. As the trees continue - 
growing in size, keep thinning them out either in the rows or by taking each alternate 
row out altogether. One rule “to observe in the cultivation of evergreens is that they 
thrive best by themselves, not when planted indiscriminately amongst deciduous trees. 
| They will grow on poorer and thinner soils than deciduous trees. It does not follow, how- 
| ever, that they require poor soils to grow in; like every other plant, they thrive in a cor- 
responding ratio to the treatment they receive, and will grow better on good soils than on 
poor ones, etc. 

Persons convenient to woods and places where young trees are to be found are for- 
_tunate in being able to secure young trees all ready, without the trouble of waiting to 
grow from seeds. They can thus commence plantations right away, and may begin either 
in fall or spring. If in the fall, the best time would be after a fall rain, or say about the 
fifteenth of October. That is a safe time to go about doing fall work in the way 

(of planting and getting trees. In damp situations the plants can be easily pulled without 
injury, but where they will not draw easily it will be necessary to carefully dig them up. 
When all are gathered, that time and opportunity will permit, they should be packed 
tightly into the wagon-box or in cases, same as used by nurserymen for shipping. Do not 
expose long to wind or sun, but keep in shade of trees, or cover with moss or leaves till ready 
to pack for carrying home. Arriving there, they should be unpacked and sized in two or 
more sizes so as to make them of uniform strength. With a sharp knife, trim the tap 
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roots off, as advised*before about seedlings, leaving about six inches of a root ; this makes © 
the plant neater and more convenient for handling and planting, besides inducing an after 
fibrous growth of roots whichewill make them easy for transplanting any time afterwards, 


PREPARING THE SOIL. 


Land intended for using as a nursery for growing them in should be clean and in a state — 
of fair tillage. Any soil that is considered fit to raise a good crop of grain or roots will — 
answer capitally for trees. I have now reference to young seedlings of maple, elm, ash, — 
and all hardwood trees. Poplars, willows, and trees of a softwood nature will also do well | 
‘on these soils. But in all cases my experience of tree growing goes to show that the better i 
condition of the land the more the growth corresponds and vice versa. If you have a piece ' 
summer fallowed to spare, all the better. In this you can at once commence to plant. Y 
Make a neat and careful job of the business—and we know it always pays, to be careful—as — 
the satisfaction you afterwards enjoy after the work is done will more than repay the 
extra trouble. : F 

I would now say, plant in the fall if you can, as spring work on the farm generally — 
crowds outside intentions, although I trust tree planting is not a foreign or side specu- 7 
lation, but should be a very important operation on every farm. If not convenient, how- — 
ever, to plant in the fall, heel your plants in some location where they will not be disturbed — 
y trampling under foot or be nipped by cattle. April or May is the time, however, to get 
‘plants in the spring. All seedlings, but particularly evergreens, should be procured at that — 
time, particular care being used to keep the roots of all moist, especially the evergreens. 
When planting in spring, it is well to dip the roots of all in thin mud just before planting. 
When not convenient to procure young plants from the woods, quantities of all varieties © 
can always be procured from nnrserymen at very low rates. In the old country they 
make a specialty of growing forest tree seedlings. There they are offered by the tens of — 
thousands, as forest tree planting is practised on an extensive scale in Europe. The — 
ipally, and which succeed and do well” 


ae, 


following is a list of the trees which are grown princi 
dere : 
Norway Maple (Acer Platanoides), 
Alder (Alnus Glutinosa), 
European Birch (Betula Alba), 
European Ash (fraxinus Eacelsior), 
European Linden (Zilia Europea), 
Scotch or Wych Elm (Ulmus Montana), 
Norway Spruce (Abies Hacelsa), 
Austrian Pine (Pinus Austriaca), and 
Scotch Pine (Pinus Sylvesiris). 


Any of the above may be imported from Europe during the month of March. They : 
are packed to carry safely to any part of the world, and are sold at very low rates by the — 
‘thousand. There is no doubt but that the time has arrived when planting must be carried on | 
-on a large scale so as to make some provision for that future which is rapidly nearing us. — 
There is no doubt but in clearing of our woods in the thorough manner we have done in ™ 
the past, that we have sold our birthright for a mess of pottage. It does not tax the 
memory of the writer very much to remember a few years back, within a few miles of” 
"Toronto, of rippling streams the whole summer long; of cool wooded banks and leafy — 
glens, of hillsides at whose base pure springs of the coldest water could be had, and often 
speckled trout and water cresses ; of ponds where schoolboys could go in and bathe, and — 
shout and splash like “ troutlets in a pool.” Now these are bare and bleak hillsides, parched : 
and burnt, and seamed with lines ploughed deep with frost and storm. Where the gurgling } 
stream pursued its way is a long thin white line like a skeleton of bones and stones—in — 
the spring thaws a roaring flood for a day or two, and then silence for the rest of the year, © 
excepting, perhaps, a thunderstorm and a few hours’ stream, and all is over. Railroads are ~ 
continually cutting their strips through and around the woods ; the lumberman’s axe is — 


continually ringing in the bush ; joined to these, fires cause terrible destruction. Some — 
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expeditious method must be adopted, that, while it will not hinder the progress of improve- 
ment, yet will conserve the woods in a way that will furnish a continual supply for 
reforestation. It is a well-known fact that our climate is steadily undergoing a change not 
for the better from this continuous clearing without replanting. Nature makes every 
provision for new forests and plantations by the abundance of seeds each tree bears ~ 
for its reproduction, and, that the cultivation of timber is remunerative there is no reason 
to doubt. Any person can satisfy himself as to this fact by visiting any of our established . 
nurseries or parks in cities, or observing the trees planted in the streets, where the costs. 
may be figured and the cords of wood for firewood, or other uses timber is put to, may be: 
estimated at their proper value. 


PLANTING NEAR TORONTO. : 


The following communication from George Leslie, Sr., of Geo. Leslie & Son, Toronto 
Nurseries, gives the opinions and practice of, I believe, the oldest nurseryman in Ontario. 
Mr. Leslie is in his eighty-fourth year, has passed his long life in tree cultivation, and is an 
enthusiast in his vocation :— 


If trees are planted by the acre, ten acres or more, they should never be planted in rows ; 
planting in rows is never practiced in Europe where thousands and thousands are planted 
every year. They are planted in, or dotted in, as the ground suits, among rocks and stones 
from three to five feet apart. Plantations set for timber and other uses are better mixed with. 
evergreens, such as spruce and pine trees. Those procured from the nursevies are always: 
the cheapest. Where the ground can be ploughed deep it helps the growth of the trees. 
In 1848 I imported the following sorts from Europe: Larch, Norway Spruce, Silver 
Spruce, Australian Pine, Scotch Pine, Siberian Cedar, Norway Maple, Sycamore, Scotch 
Elm, English Elm, English Ash, Beech, Oaks and Turkey Oaks, European Birch, a noble 
tree ; Scotch Alder, or Mahogany, as it is called in the old country, a splendid tree for the 
North-West ; it grows very fast—makes fine furniture. Hornbeam is hardy and makes a 
fine hedge. Specimens of all the hardy European and American forest trees of large size 
can be seen in our grounds, some of them measuring over two feet through. The Chinese 
Abele is the best tree that can be planted in the North-West. All sorts of willows are. 
valuable for shelter ; the Huntingdon Willows are the best of the sort, growing fast and. 
| straight as a Lombardy Poplar. The foliage is silvery ; it is uew in this country. 


PROPAGATION. 


The following trees are easily raised from seed, if sown in proper season: Maples of 
_ all sorts, Birch, Elms, Sycamores, Mountain Ash, English Ash, Alders, etc. Should be 
| sown in summer or autumn, as seed is ripe. Cuttings should be made in the winter. All 
| the trees that grow from cuttings should be buried in the ground where the frost will not 
_ touch them, and planted out as soon as the frost is out of the ground. 


PLANTING IN RHODE ISLAND. 


The following statement from H. G. Russell, Esq., Rhode Island, gives an idea of the 

| pains which are being taken on that exposed coast. Where probably a forest stood, and 
has been unwisely cut down, they are planting trees by the hundreds of thousands to 
obtain another. It is certainly likely that if the descriptions of trees mentioned succeed 


- well on such soil as is here described, many of our poorest soils can without difficulty be 


reforested : 


| I am glad to give any inforiaation I possess in rezard to Forest Culture, but I fear I 
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- cannot enlighten my readers very much, as this is quite a new enterprise in all parts of the 
United States. I can only tell you what I have done in tree planting on my farm, situated 
about fifteen miles from here, in Warwick, R. I. 


I do not know of any other person in this vicinity who has planted forest trees on 


anything like a large scale, although a number of my friends are taking quite an interest in 
what little I have done, and I feel encouraged that my experiment may induce others to 
plant largely in forest trees adapted to our soil. I think if a large part of the poor soil of 


New England could be planted in forest trees, it would return more money, in thirty or — 


forty years, than in any other disposition that could be made of it. 


My farm is a long and narrow one, containing about six hundred acres. I have on 
one side about two miles of shore, being an arm of Narragansett Bay. This shore is much 
exposed to north winds, and my object is to plant a belt of trees the whole length of this — 
shore, from six to eight hundred feet wide, which I trust in time will make a break-wind 
for the rest of the farm, thereby improving the land for cultivation. The soil of my farm ~ 
is poor, being a sand and gravel sub-soil, therefore I have confined my planting to the — 
kind of trees that are supposed to do well in this soil. My first planting was commenced — 
in the spring of 1877, when I planted seventy-five thousand European larch. These were ~ 
small seedlings, planted in rows about one foot apart, having been once transplanted, and } 


about six to eight inches high, and not much larger than a knitting-needle. 


I have continued to plant every spring since, and have now more than half of my — 
belt planted. Inside of the larches, I have planted white and some Scotch pine, and ~ 
among the larches I have dropped about every two feet a white oak acorn, all of which are © 
doing well. Some of the larches of the first planting are now over fifteen feet high, and — 
three to four inches at the butt. Some of the acorns are now little trees several feet high © 


and promising very well. I have also planted Norway maples, sweet chestnuts, and the 


Corsican and Austrian pine. Thus far the white Austrian pine, European larch, with — 


the Norway maple, chestnut, and white oak, as deciduous trees, ave looking the best. 


I think more of the Scotch pine when planted as a nurse for other trees, but their — 
roots on my soil run so near the surface of the ground they are liable to blow down when ~ 
fifteen or twenty feet high, and I do not think they will prove as valuable a tree on this © 
side of the Atlantic as when grown on their native heath. I am cutting them out when ~ 


they encroach on other trees. 


I should also add I have planted some red pine seedlings which are doing very well. — 
I have not been able to get many of these plants, or should have used more of them. I~ 
have found it best to plant young seedlings, three or four years old, having been once ~ 
transplanted, placing them in the ground about eighteen inches apart in the rows, and the 
rows four feet apart, so as to run a cultivator between the rows, which I find helps the © 
young plants very much the first year or two. When the young trees are-large enough to — 
shade the ground they will be able to take care of themselves. I have done but little in © 
transplanting from the rows, as I find the yonng trees put close together, and gradually ~ 


thinning them out, do much the best. 


I have procured most of my young trees from R. Douglas & Son, Waukegan, Il., who © 
I have found very reliable people to deal with, but the transportation costs so much. I ~ 
am now trying to raise trees from seed, and see no reason why I should not meet with © 
success. I cannot think of anything more to add, except I feel encouraged and quite sure, — 
if I live long enough, I shall see quite a forest of trees on my farm, which will be more © 
profitable and ornamental than any other way in which I could have used the land. I am © 


very much interested in this work, and shall be glad to receive or give any information. 
@ 


FOREST PLANTING IN NEW YORK 


The article which follows is from Mr. Henry Ives, Batavia, N.Y., one of the most ; 
successful cultivators of forest trees in that country. ‘The soil and climate are in most — 


respects similar to what we have in many parts of Canada. Mr. Ives’ statements may be 


fully depended on for their accuracy. An excellent and valuable point in his treatise will be — 


+ 
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found to be the directions for growing a circular plantation, after the plan of one which 
exists in full beauty on his own grounds. 


The native flora covered a large portion of this new world only a century or two ago, 
but when civilized man came to occupy the ground, he made it one of the first objects of 
éivilization, to, as far as he was able, denude the land of its noble timber crop, to make 
place for other crops quite as essential, so much so that a man was famous according as 
he had “lifted up axes upon the thick trees.” But through this process such a great change 

_ was wrought upon the face of nature, that as it came to be overdone, both man and beast, 
and the vegetable kingdom, were left to suffer such scorching heats and blasting winds as only 
forest growth is capable of protecting a country from; and then (as at this time) men of 
prudence and philanthrophy commence to look earnestly for the remedy. And first, it is found 
that the small, isolated plot of original forest timber, the wood-lot of the farm, for the 
agricultural districts, is thinning out and dying out rapidly, mostly caused by the removal 
of surrounding forest growth which had ever been its protection, while in the timber 
country the lumberman is fast depleting these original forests of their product. But it is 
also found that a replanting and a second growth of these same kinds of forest trees will 
so accommodate themselves to the present conditions in which they are called to grow, that 
they will soon show a healthy progress. Having had some experience in this planting, and 
more particularly in the planting of seeds and seedling trees, to rear for propagating forest 
timber, for lawns and groves, and belts of timber growth for the farm, I have found it all 
to be of such practical utility and so quickly and easily accomplished, that I would urge it 
both as a duty and a pleasure for any one who can have the opportunity to practise it, and 
will state some of my experience in forest propagation, from the gathering of nuts and tree- 
seeds for planting, to the rearing of the full crop of forest growth. First, if one will 
notice certain trees now (April), whether in the forest or along the streets of any town, 
they will see that the buds on many limbs (especially the upper ones) of the soft maple, ~ 
and the native white (or drooping) elms, and some few other trees, are much swollen. This 
is for bursting into bloom for growing a yield of seed, which will mature and drop trom 
the trees about the middle of June. As the leaf-bud does not come on until some time 
later, we may expect, if we see these first buds, that the seed will come in due time ; and 
as there are two very desirable kinds, both for graceful and rapid tree growth, arrangements 
should be made early for securing and planting their seed when it first falls to the ground. , 

_ The single winged seed of the soft maple every one is familiar with, though not every one 

knows that there is the proper time for planting it, but the small scale-like seed of the elm 
is so inconspicuous that it might be overlooked. This matures about simultaneously with 
the maple, and to plant them one should prepare ground, about as he would for carrot seed ; 
gather the seed by scraping or sweeping it up from under the trees, and dibble it into rows 
prepared by slight trenching, and cover lightly. If the ground is moist, they will soon 

_ grow, and need about the same care the first year as carrots would, and their growth will 
be from a foot to a foot and a half the first season, when, if they stand pretty thick in the 
rows, they should be transplanted, to grow a year or two more before being permanently 

set for the grove. This resetting of all trees or plants greatly increases their chances in 

_ transplanting, by multiplying the number of their small fibrous roots. The seeds of most 
of the other of our native forest trees mature their seed in the autumn, and depend largely 

on the moisture and frosts of the following winter, to prepare them for growing when the 
proper season arrives in the spring. Especially is this the case with acorns, chestnuts, and 
the product of all the nut-bearing trees. The basswood, or American linden tree, is a rapid 
grower, gives a clean and dense foliage, and when in blessom yields abundant food for the 
honey bee, besides a valuable lumber used in the manufacture of cabinet ware and carriages. 

_ Its seed is about as large as the field pea, and can be gathered from the tree, at about the 

_ time the leaves fall, or later ; can be collected from under them, and slightly raked into the 
garden beds, to grow the following season. The plant at first starting shows two glossy 

- leaves about as large as six-penny pieces, but a strong stock, and its next pair of leaves are 
plainly of basswood. The rock elm, and hard, or sugar maple, the ash and beech, all want 
treating in about the same manner to raise their stock from seeds, but unless an unusually 
large number of these were wanted, it would be found to be very practical to go into the 
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forest where these various kinds are growing, and in the spring when their buds are swelling, — 


so that the kinds can readily be distinguished, pu!l what amount is wanted of these seed- 
ling scions, which are usually found in abundance, that grew the year before to about the 


size of a knitting needle. These being reset to nursery rows, will make, after two or three — 


years, good stocky trees for the plantation. None of these trees seem very particular as to | 


the soil they grow in; but it is noticeable that the soft maple, the white elm, and the 


American arborita, or white cedar, all of which in their native home are found occupying — 


rather low, moist ground, are found to be very hardy, and make perfect specimens of growth 


on any high, dry land on which the planter may choose to putthem. Buta different course — 
of treatment will be required for the nut-bearing trees, as they have a tap root. It is © 
desirable to plant their seed in the same ground and place where its future growth is to be, — 
and thus avoid their transplanting, which is always a hazardous and laborious job for this | 
species of tree. Yet in case of necessity, one might undertake to reset these at one year’s © 


growth, though that is not to be recommended. ‘Therefore, acorns, chestnuts, walnuts, 


butternuts and the like s2eds of nut-bearing trees, should be gathered soon after falling and | 
either planted directly where they are to grow or spread on the ground, say near the house, — 
covered slightly and left to the action of the winter’s frost, which is nature’s way of opening © 
their shell so that they can grow. If they are planted in the fall, the rows or hills should © 
be marked so they can readily be found the next spring, so as to nurse and care for them — 
when they first come up. The most practical way to manage that is, if planting in a — 
black soil, to draw a load of light sand loam with which to cover the seed. This will | 
effectually mark it and will facilitate the first tender growth of the scion. But if the other © 
plan of not planting until the spring is adopted, then be sure not to let the nuts get © 
uncovered and dried before being planted. In spring, prepare the seed bed nicely as for | 
turnips, and when the seed shows signs of sprouting plant them out, and till them through ~ 
the season about the same as corn culture requires; and for a few following years, either — 
such tillage, or a mulching of these trees will be found very beneficial. Todo this the more — 
readily, whether for a single row or for a yrove plantation, I prefer to lay out the ground — 
for planting to corn or potatoes, always planting the trees in one of these field rows, so as: 
to take its tillage with the restof the planted crop. After this seed down the ground (to © 
orchard grass is preferable) and mulch weil about the trees, trim them up from year to — 
year, taking all the lower limbs off, to favour an upward growth and straight, smooth-bodied — 
trees. This trimming I follow up until the trees are twenty-five or thirty feet in height, — 
being a growth which acres of my trees have attained in sixteen years from resetting in © 
groves. The oak and walnut are twelve to sixteen feet high, in ten years from planting © 
their seed in the ground, and many of the black walnut trees have borne nuts two years — 
already. For these groves I prefer to plant the rows one rod apart, and one or two plants — 
to the foot, at first. Then thin out and save the best plants, one to every two or three feet in © 
the row. Then, after two or three years, thin out again by taking some to fill any vacancies. ~ 
in the rows, and others to plant out on the lawn or along the border of the highways, or to — 
sell (as I have done enough from a grove of two anda half acres, to pay for the land, and ~ 
all the cost of rearing this timber growth on it) ; and I might add that this grove, contain- — 
ing nearly all varieties of our native forest trees, and planted out to take the place of the — 
old wood lot of seven or eight acres which seemed to be fast failingme, and set about sixteen — 
years ago, has done so well that years ago I cleared off the old wood lot, and this grove, — 
with what I have planted from it along the road, and the line of lots, is showing a better 
timber growth than many farmers have in their ten acres of original forest lot. No system — 
of forest propagation is complete without its varieties of evergreens interspersed, but for | 
their production it will require about the same management as for the others, a8 above 


described. But for a farmer or for a government to preserve and replenish their native 
forests, the old trees should be carefully ‘removed, giving place to a new growth and a plant- 
ing in of seedling trees, and the planting of acorns and nuts to add to the varieties and 
fill up the stand of timber growth where it is too light. This can be easily done and will prove 
quite effectual for the object desired. Then these plantings may be safely left to care for 
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themselves for future development. This will be found the most practical and economical — 


way in making any expenditure in forest preservation, 
To recapitulate my own experience in propagating forest timber for timber purposes, 


} 
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in groves, and blocks, and wood-lots, I would say, it has mostly been in the planting of four 
groves, ranging from a quarter of an acre to twoand a half acres, besides rearing two second- 
growths of native timber of its own replanting, after removing or clearing off its standing 
crop, one of five acres, and one of twenty acres. After growing the seedling stock, as be- 
' fore described (all except the nut-bearing kinds), I take themat from three to six years of age 
to plant for the wood-lot, with the rows to be one rod, or say fifteen to twenty feet apart ; 
but as the ground would bear four times as many as four to the square rod, until ten to 
twelve years of age, I plant them only four or five feet apart in the row. ‘This in their 
early growth is a great advantage in carrying them upright and straight ; but after six to 
ten years every other tree should be removed, and then after another term of years, as it is. 
found desirable, remove every other one again, reducing the standing timber to about one 
tree to the square rod. This, from my experience, I believe to be a fair allowance for grow- 
ing a full crop of timber from the land, uf soft maple, or ash, elm, basswood, chestnut, or 
any of these fast growing kinds. But of hard maple, or oak and hickory, as well as for 
pine and cedars, some forty years is a better allowance for growth. But by still farther 
thinning out, the growth of those remaining might be continued for a century or more. <As 
my principal experience is in attending such groves up to sixteen years after setting out, 
I find the fast-growing ones want reducing to one to the rod after ten to twelve years, but at. 
that age hard maple, hickory, oak and the like, were doing well two to the rod, being thinned 
out to one to the rod at fourteen or fifteen years (from seed). All the tilling and tending 
they have required consisted in trimming, and in the first years of tilling (as described), then 
seed down and mow or pasture. But as I found at first that this rather checked their 
growth, I remedied it by mulching. [For about an acre I drew on several loads of old 
straw, covering all the ground for about a foot after being trod down. © This proved so favor- 
able to their growth that it showed plainly for years, and after four years they had attained 
about once and a half the size of the other rows. This mulch lasts until these trees, by 
their shade and their fallen leaves, do completely mulch themselves, and now these trees, 
(at sixteen years), stand about thirty feet tall, and many of them six to ten inches in dia- 
meter, and have already furnished many loads of fuel from the thinning out required. I 
have always preferred to plant the several kinds separate—-that is, a given number of rows 
first to one kind and then to another—only that as the grove was thinned out the last time, 
a cedar tree was put in place of the one removed, which filled up the undergrowth with an 
evergreen. At eight years of age the black-walnut commenced to bear nuts, but the oak 
has not borne yet. The maple will soon answer to tap for sugar-making. 1 must not for- 
get to say that the fields adjoining these blocks of timber have shown a better crop growth 
for the shelter and protection thus received. 


The most artistic and prettiest work in tree-planting I ever Nate co Oss 
did was in planting a grove of 160 maples (enough for a sugar es 2 SQ 
orchard) in the above plan of a spiral coil, containing, as you see, 
only one row of trees, and the trees at a given distance apart in 
the row, but showing from without only a round grove of pro- 
miscuous planting, thus avoiding the stiffness of set rows. To 
lay this out for rows of the coil 12 feet apart, stand a hogshead 
of four feet diameter on the centre of the patch to be planted, 
wind a strong line several times around this, then with a mark- 
ing stick attached to the end make a mark over the ground at 
the full stretch of the cord asit is unwound from the hogshead, 
continuing it to the full size for the grove ; then plant the trees at given intervals along 
this line (as seen by dotted line in draft); this at twelve feet apart in the row will give 
about 300 trees to the acre, and I can drive a carriage into my grove, as by the small line 
marked into this plan, and from the centre drive six times around and out again. This 
stands as a beautiful ornament to the landscape and premises. 

For the cedar and pine growth referred to, I gather the small seedling plants from: 
their native bed, reset into nursery rows until sizeable for the forest growth, then treat as. 
others. Of the second growth of native forest referred to, one has now grown about thirty 
years, and at twenty-five years’ growth was estimated to yield 100 cords stovewood to the 
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acre, but for years I have cut hundreds of cords by thinning out its growth. The other 
is now of ten years’ growth and doing well. 


EXPERIENCE IN THE NEW ENGLAND STATES. \ 


I have received the following from Mr. Fay, of Boston, well known for his successful 
jabors* in tree-planting in the New England States. The principal method which he has 
followed has the merit of remarkable ease, being simply to scatter the tree seed on the 
ground without preparation. Owners of some of our waste lands will perhaps see their 
way to imitate him in this. Another idea mentioned is excellent, namely, that of removing 
the young pine trees scattered over a field to one small enclosure. As my readers are 
aware, the principal trouble in transplanting the pine and all its variety is that if the roots be 
dried by either sun or wind the resinous matter is apt to harden, circulation is stopped, 
and the tree must die. In removing from point to point in the same field, however, this 
need never occur : 

I have made extensive plantations of forest trees, both by seed and from the nursery. 
A good deal of planting has béen done by seed in my district (Cape Cod) and. Nae success- 
fully, for the greater part with pine. 

My own planting, commencing some twenty-five years ago, has been front the seed to 
the extent of 100 acres or more. It has been done on treeless old fields and pastures, in 
lots mostly adjacent to each other, of ten to twenty acres each, enclosed by stone walls, 
with cart or cattle ways through them. Were I to plant a block or square of 100 acres, [ 
should divide it into four parts by a blank space running through and across it of a4 


100 feet wide so as to guard against a sweeping fire, and to give a chance of restrict- |— 
ing its ravages to the section in which it might begin. My plantings of seed were by 


sowing them broadcast on the swards in March or April, perhaps on a light fall of snow,and — 


leaving them to nature. This has been entirely successful, but they have come up too 
densely, requiring thinning. Some of my neighbours plant by sticking a hoe in the soil. 
Some by running a light furrow and dropping the seed there four or five feet apart, cover- 
ing slightly if at all. This is an economy of seed but more labour, and by knowing where 
they were dropped one can more easily tell if the seeds germinate. My trees, planted as 
I have said, are now fifteen to twenty-five feet high, making quite a forest, and very thrifty, 


thinned out by hundreds of loads of cuttings to about seven feet apart on the average, and j 


ought to be thinned again. The kind of seed I have used has been the native pitch pine, 
the white pine, and the Scotch pine, mixing some Austrian and Corsican pine and Norway 
spruce. But so far Il have found the Scotch pine to do the best, and of that I have 


planted most, though I question if it will prove as valuable a wood for timber as some ~ 
others. It is a fast grower, hardy and thrifty. The native pitch pine has been subject toa — 
fungus or blight which destroys it, while the white pine is not suited to the salt air of the — 


seashore. I have planted pine because the previous or general growth was oak and hickory, 


but I have no doubt that any of the hard woods would do as well. The Norway spruces 3 


have germinated and grown very well, and I should recommend them. 
In the way of planting out with the spade from the nursery, I have covered many 
acres, probably at least fifty, in forming ornamental woods and shelters and groups, 


setting out many thousands of trees with eminent success. At first I imported § 


Scotch larch, Scotch birches and sycamores, with Scotch and Austrian pines and Norway 
spruce from England, and planted them out in the fields or openings in older woods, about 


seven or ten feet apart, and now they are in twenty-five years fine trees, making at least ‘4 
seventy-two inches growth in diameter at the butt, and one foot high per annum. In fact — 


the Scotch larches and birches have made three-fourths inch diameter and eighteen inches’ 


ee 


height per annum. Some of them now fit for railroad ties. Some of the white pines in — 


sheltered places have done as well. My land is poor, being drift (sand and gravel) with a 


~ 
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little loam, hilly and exposed to violent sea winds for the most part, yet the growth has 
been very good. 

Of late years I have been getting larches and some other trees (twelve to fifteen inches 
high) from Messrs. Robert Douglas & Son, Waukegan, Illinois, which I have planted 
successfully. The trees are less likely to heat in the transit than in coming from England. 
I have obtained the red pine (common with you) (Pinus Resinosa ), called in New England ; 
the Norway Pine, from Michigan of late, and think that I shall find it the best, as it is 
the most beautiful of all the pines except the white. Iam also planting the yellow or 
cherry birch, and the paper or canoe birch, which I get from Michigan, and I am sure that 
in rapid growth and in the value of the wood they will prove very desirable. One of my 
children planted last spring 10,000 white ash trees got of Douglas, three by three feet 
apart, expecting to thin them at ten feet high for poles, etc. These are planted by 
themselves as an investment. I have, as a rule, mixed my nursery planted trees for effect, 
except four or five one-acre blocks of larches, rather than with a sole view to profit, and I 
am making additions of various trees yearly as experiments as to climate, soil, etc. 

Seed planting takes the least labour and capital, bul planting trees brought from 
nurseries at one-fourth to one-half cent each saves two or three years of time. The trees 
planted seven by six feet apart, or 1,000 to the acre, are too near for a permanence, but 
my land is so exposed that by close planting they shelter each other till they are ten or 
fifteen feet high, when they ought to be thinned. They should not stand for timber nearer 
than ten or twelve feet apart, I should say, and then depending somewhat upon the kind 
of tree and its habit of growth. I have seen very good results in our State (back from the 
coast) by taking up the seedling (volunteer) white pines, scattered over a pasture, or by 
the road side, setting them in a body at regular distances on a field, and leaving them 
to grow. In a very few years they have been ready to cut for boards, and have paid a 
large profit op the labour, value cf land, etc. I have never made any preparation of my 
land but have planted my trees, or sown my seed on the ground, and left them to nature. 
My seed I have procured from England or France, but they can be got of the seedsmen in 
Boston or New York, or of R. Douglas & Son, Waukegan, Illinois. Larch trees did not 
grow from the seed, broadcast, only here and there one. I suppose because the soil was 
poor and dry, and they could not, after germinating, resist the hot sun. The pine sometimes 
fails in a dry hot season, though the grass usually gives them shade enough. When raised 
in nurseries they require tu be shaded the first year and until the hard Wood forms in the 
second year. In my opinion nothing can be more profitable in the use of land of ordinary 
quality than in planting the seeds of forest trees or even in transplanting trees from the 
nursery or way sides to vacant spots. 


Dr. H. A. Cutting, Lunenburgh, Secretary of the Department of Agriculture, Vermont, 
sends the following concerning sugar orchards in that State. It is time that, in Ontario, 
we considered whether wind-breaks of such trees, say seven or eight rows broad, along the 


north and sometimes the east or west sides of farms, according to exposure, would not be 


profitable, considering the amount of sugar which could for many years be obtained from 
them. In this volume many instances will be observed, giving the growth of maple trees 
when planted alone, but it should be remembered that, if planted in rows, say five feet 
from tree to tree each way, and slightly cultivated yearly, so as to keep the land mellow 


and free from weeds, trees will grow with almost double their rapidity. They have two 


advantages, the whole ground is shaded over the roots—a thing loved by the forest tree ; 


- also, in trees growing in mass, there isan emulation to overtop, which draws the whole 


upward. They can afterwards be thinned to any desired distance. 


There have been some sugar orchards set here, and tkey have proved profitable. One 
I have in mind has been set fifty years. The trees are large and productive. Others have 
been set thirty years ; they do to tap in from fifteen to twenty years, and from thirty to 
forty years from setting become very profitable. 
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WESTERN STATES PLANTING. 


The following is from Mr. C. M. Culbertson, of Northern Illinois, describing his 


success in planting walnut trees. It will be noticed that, having a farm of 2,300 acres, he . 


has grown walnut trees on ten acres which he expects will, in a short time, be worth as 
much as the rest of his farm; in other words, he has doubled the value of his farm. 


Instances like this—for this is by no means a solitary one—show distinctly how mistaken — 


the idea that the planter of forest trees ean expect no return in his own life-time. From 


certain instances which are narrated in other parts of this volume, the reader will find ~ 


reason to believe that walnuts, for instance, will grow as well in many parts of Ontario 
as in the States. The soil, of course, should be suitable. The walnut wonld die on a poor 
soil which, nevertheless, would be exactly suited to the growth of pine. Mr. Culbertson 
does not state the nature of his soil, but in travelling through lands in his locality, it 
seemed to me to be generally of a rich and deep loam : 


In the spring of 1855 I broke some raw prairie land in Douglas County, Illinois. In 
the fall of the same year I planted about ten bushels of black walnuts as they fell from 
the tree (with the hull on), in the manner following: I took a common shovel plow, 
and marked off the ground in checks ten feet apart, and planted one walnut in each check, 
making the planting ten feet apart each way. ‘They all sprouted and grew. I tended the 
field in corn for several years. After two years the side limbs should be cut off yearly for 
several years. When ten years old every alternate tree should be cut out ; after that keep 
culling out the smaller trees from year to year as they show signs of falling behind (in 
growth) of other trees. Keep this up till you cut out three-fourths of all you planted, when 
you will have a stand of trees of uniform size and vigour. You will find after about eight 
years’ growth that no planted crop of grain will grow among the walnuts. The ground 


will be so shaded that it ought to be put down in grass. I have a grove of fifteen acres of © 


black walnuts planted and managed as above set forth. 
The sizes noweare from about 10 to 18 inches through at axecut. They are straight and 


without limbs for from twenty-five to forty-five feet from the root ; some of them eighty | 
feet to the top. I am still cutting out the weakly ones in the month of June, and peeling © 
off the bark and piling them up and drying them, then using them for cribs, bridges, etc. — 
My grove of walnuts are now considered very valuable, and in a few years are likely to be © 


worth more than the balance of my farm of 2,300 acres. 


The following, received from Mr. R. Douglas, the celebrated tree planter, of Waukegan, 
Illinois, who holds many planting contracts from railway and leading men, and has planted 


not merely many thousands but millions of trees throughout the Western States, will be — 


found of interest. Soil and climate, no doubt, differ somewhat, but many valuable hints 


can be obtained from his methods of operation. Moreover, the States are the only place 


to which we can look for examples, as we have very few plantations in Canada, and © 
European systems do not, in the instances I have had the opportunity of observing, answer — 


here. Mr, Douglas, who, I regret to learn, is in poor health, sent two communications at 
different dates, but as both are valuable, they are given here. He says: 


To be brief, we break the prairie in June when the grass is succulent, so that in August 


we ean reverse the sod (not cross-plowed but plowed the lengthway of the furrow). We — 
plow an inch or two deeper than the sod was broken, so that the ground looks mellow and — 


nice ; by the next spring this sod is so well rotted that the spade goes through it readily, 
so that all we have to do is to harrow the land and then mark it off with a corn marker 


four by four feet. A tree is planted at each cross section, so that they stand four feet apart - 
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each way. We cultivate them same as corn, with a two-horse corn cultivator, both ways, 
so that we do not use a hoe, but sometimes pull a few weeds close to the trees. We like to. 
plant trees about one foot high, so that one spadeful of earth can be lifted and put back 
when the tree has been placed. In this way they can be planted very fast. 

In order to establish the fact that forests can be successfully planted without the aid 
of experts, we took three contracts. ‘Iwo of these plantations are in Crawford County, 
Kansas. We have already planted 500 acres on these two contracts and will plant 500 
more acres before the first day of May next. These trees are planted by ordinary laborers, 
superintended by a man who never worked a day ina nursery. They are planted with 
spades, and stand four by four feet apart, the ground having been marked out same as for 
corn. One man or boy holds trees for two planters, and the three together average 4,500 
trees planted in a day of ten hours. We plant 2,720 trees to the acre ; our contract calls 
for 2,000 trees to the acre; they stand over 2,500 to the acre. They consist of three- 
fifths Catalpa Speciosa and two-fifths Ailanthus. The Catalpas three years planted stand 
from six to ten feet high and two to three inches in diameter at the collar, shading the 
ground so as to need no further cultivation. On the richest land they shade the ground 
after being two years planted. 

As these trees are planted by farm hands and cultivated with common corn cultivators, 
it proves that any farmer who can raise an acre of corn is competent to grow an acre of 
forest. 

In order to establish the fact that the very poorest lands can be profitably planted to 
certain kinds of forest trees, we purchased several hundred acres of sand ridges and 
blowing sands on the western shore of Lake Michigan. We have succeeded with Scotch 
and Austrian pines on blowing sands, and white pines and European larches on sand 
ridges sparely covered with a vegetation of bearberry, rotentilla and trailing juniper. 
These trees occupy about two years in extending their lower branches to cover the sand 
and then throw up leaders almost as rapidly as if growing on good land. This experiment 
was not made by planting a few of the difficult kinds of trees on a few acres, but by hun- 
dreds of thousands of trees on three to four hundred acres. 

Aside from the above we hope to succeed with a few others. While we have succeed- 
ed beyond our expectations with the above, we must confess we are disappointed with 
some others. Pitch pine (Pinus Rigiuda) stands less than two feet high, while Scotch 
Pines, planied near by and at the same time, stand six to ten feet high. 

Pines, ponderosa, red pine and table mountain pine are among the failures ; also 
spruces, firs, arbor vitees, and red cedars. Also nuts, including black walnut, butter- 
nut and chestnut. Also maples and box elders, and many others. These tests were 
made thorough. Tens of thousands of many of the kinds were used where not one tree 

_ mado a satisfactory growth. 

| Trees planted west of the lakes on such barrens cannot be expected to succeed so well 
as further east where there is more moisture in the atmosphere. Our hot winds in August 
and parching winds in winter are too severe for many trees that would survive in the 
Eastern States in the same latitude. The Ailanthus is hardy in 42 degrees in Massachusetts ; 
here it will not endure the winters north of 40 degrees. Where the Ailanthus will endure 
the winter it is no doubt the most profitable tree to plant on barrens. 

We have planted over 1,000 acres in Kansas alone aside from other plantations. We 
prepare the land same as for corn. Four by four feet apart, I think, is the best distance to 
plant; consequently we mark off the land same as for planting corn, and plant the trees at 
the intersections of the marks; we plant with spades. In that locality we think Catalpa 
Speciosa, and Ailanthus Glandulosa the most profitable trees to piant. Trees five years old 
stand fourteen to eighteen feet high, and from that down to three feet at one year’s planting, 
We cultivate with corn cultivators till the trees shade the ground, when they need no 
further care till they need thinning out, where they crowd each other too much ; they need 
no pruning, as the close planting shades and kills out the lower branches. In Upper Canada, 
I would recommend planting white ash, wild black cherry (Cerasus serotina), black walnut, 
(black walnuts in the southern part of the Province), yellow birch, white pine, European 
larch. These are among the most valuable kinds and rapid growers. The black walnut 
should be intermixed, say the sixth tree in every sixth row; this would make them stand 


| 
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twenty-four feet apart after other kinds are removed, the white pines every third tree in 
every third row. 

The ash, cherry, and yellow birch should stand eight by eight feet, filling in with silver 
maple and box elder. The two last named should be thinned out first so as to leave the black 
cherry, ash, yellow birch, etc., standing eight by eight feet, JI would like to write more 
fully but dare not. All the trees named except the white pine, and larch and birch, can be 
planted at one year old, selected twelve to fifteen inch trees. 

P.S.—Of course broken land or the sides of ravines, etc., can be planted according to 


circumstances, but where the land cannot be plowed, stronger trees would answer a better 


purpose. 


The following, forwarded me by the kindness of Mr. P. C. Reynolds, gives a valuable ~ 


instance of a plantation from Mr. Douglas’ seedlings :— 


In 1879, in pursudnce of my practice since I have been the Rural Editor of the Rural 


Home, I visited a farmer in Genesee County, N.Y., named Peck. I copy for you a portion ~ 


of my notes of that visit: ““We came to a ten acre plantation of European larches and 


Scotch pines. We first entered his last planting, transplanted four years, the seedlings two 


years from seed. He purchased the seedlings when one year old of Douglas & Sons, of 
Waukegan, Ill., planted them in nursery rows one year, and then transplanted them in 
forest, four feet each way. A smart man will transplant 1000a day. Anacre will contain 
2,640 trees. Those transplanted four years were from eight to ten feet in height, very 
vigorous, branching, and with trunks from one and a half to two inches in diameter at the 
surface of the ground. Those that had been transplanted ‘six years’ were from ten to 


twelve feet high and more than three inches in diameter. Over to the west side some that 
had been transplanted eight years ranged from eighteen to twenty-four feet in height and ~ 
four to six inches in diameter. very sixteen feet, each way, a Scotch pine had been ~ 


planted, and, although not as large as the larches, they had made a healthy, vigorous growth. 


Ina very few years he can begin to thin out the larches, using them for poles and fence © 


posts. The soil is far from fertile, being clay loam, with a shale rock near the surface.” 


I have given you the main points of my observations of Mr, Peck’s forest plantation, q 
which is the largest one I ever saw. I have seen small groves made up of a variety of — 


orest trees that were flourishing. 


Mr. Henry Wallace, of Des Moines, Iowa, sends the following. As will be noticed, j 
-he favors wind-breaks of seven or eight rows planted closely. There is this to be said in q 
its favour, that the four centre rows being shaded by those outside, would probably produce q 
valuable timber, as if, in fact, they were in a dense forest. The timber would not be so 4 


long and clear as tnat of the actual forest tree, but would be more tough and durable : 


The groves planted throughout this region are in rows about five feet apart, trees in — 


the row about four feet. 


I am planting this spring in rows five feet apart, and three in the row, intending to 4 
remove every other row when large enough for posts This is the way I plant all soft 


wood trees, as they make a magnificent wind-break, and the wind does not break them. 
The current of air rises on the grove and leaves a calm in the grove and leeward side. 
The same practice is followed with hard wood trees, such as ash, catalpa, and black 


walnut. Of course trees are planted in rows along roads and around fields, but for a wind- — 
break or shelter for stock in winter, or protection to buildings or orchards, the way is to — 


plant eight or ten rows five or six feet apart and three or four feet in the row. ‘The 
trimmings when fuel is scarce will pay well. 


_ Mr. E. D. Porter, Professor of Agriculture, Minnesota University, gives interesting 
particulars concerning the effect of the timber culture laws in that State :— 


During the past year I have had an opportunity of observing the result of our National 
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“ Timber Culture Laws” in this State and Dakota, and have been very favourably impressed 
with the results of the work of tree planting, where it has been done with the least regard to the 
conditions essential to success. I find blocks of five, ten, and fifteen acres of trees dotting 
the prairie, now from ten to thirty feet high, where five years ago there was not even 
shrub visible. I look out of my study window now and see cottonwoods sixty to seventy- 
five feet high and two feet in diameter, and balsams, Norway spruce and maples forty, 
fifty and sixty feet high, all less than thirty years old, showing what has been done 
common farmers, and with the least ordinary attention. 


Mr. C. W. Hall; Minneapolis, writes concerning Minnesota planting. It will be ob- 
served that the instance of pine which he considers rapid growth, is not at all as rapid as 
some noted in Ontario, hence it may be thought that—the proper trees chosen—our cli- 
mate is the best for tree-growing :— 


I have seen in a few places here and there, through the southern and western parts of 
our State, clumps of trees of a few years growth. They are largely set about the farm 
buildings, apparently as much for protection as with any view-to growing a permanent tim- 
ber supply for the farm. The species most noted are the cottonwood, the box-elder, and 
the white willow ; and I should judge, nearly in the order named, so far as quantity is con- 
cerned. Some agitation has been observed over the black-walnut and the maple—the soft. 
maple is frequently to be seen—but I have no personal knowledge of these trees being 
planted in clumps. The favorite mode of planting is a row around the farm, or a conve- 
nient part of it. In all the prairie portions of the State, as far as my observation goes, all 
the above named trees grow rapidly, and are easily started under intelligent management. 
On enquiry of Mr. M. Pearce, a nurseryman of this city, I learned that in 1827 a few 
acres of white pine were planted in Wabasha County, and the trees were doing remarkably 
well, being now tifty feet high. They were planted in the ordinary prairie soil. Mr. P. 
assured me the white pine and the European birch were to be the trees of the future here 
in Minnesota ; and that following these were the box-elder, the cottonwood, white and rock 


_ elm, ash, and sugar maple, about in the order named. ‘The last one was very rapidly coming 


into favor, and would possibly outstrip some of the others. 


. While quoting the above valuable instances from the United States, it may be remarked 


_ that in some of them forestry has, under State auspices, been much longer studied than 


| 
| 


it hasin Canada. It may be well, therefore, that, choosing places where soil and climate 
_ are not very unlike our own, we notice what trees and what methods are recommended by 


their State organizations, so far as they relate to trees which are known to thrive in Ontario. 
Some of these coming from the prairie countries will have special interest for those in our 
North-West and newer territories. The following are from the pamphlet issued by the 
State of Iowa, and I observe it largely quoted as valuable and correct by the leading forestry 


men throughout the United States : 


WHITE WILLOW. 


This tree is being extensively planted as a combined stock-barrier and wind-break—but few trees 
have been planted as yet in timber belts—in fact the general impression, even of the friends of the wil- 
low, is that it has little value either for fuel or any other use connected with farm improvement, aside 
from that for which it has been so extensively planted. In Europe, however, the White Willow is re- 
garded as a valuable timber tree, and the time will come when it will be so regarded in the prairie 
States. We have become so wedded to the use of pine iumber for building purposes that the idea of 
using the poplars and the willow inits place, grown on our own ground, and cut up with cheap portable 
mills in our own yards, we are slow in acquiring—but with the coming scarcity, and advance in price 
of pine lumber, we will become more teachable. 

It grows rapidly, often to the height of thirty feet in ten years, and attaining a height of over 
eighty feet. 

Large cuttings planted in spring or fall, as with poplars, furnish the easiest method of starting the 
grove, or the combined wind-break and stock-barrier. 
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Perhaps no tree raised in the North-west will produce as many cords of wood to the acre ina 


given time as this, and the readiness, vigor and rapidity of growth with which it reproduces itself 
from the stump when the top has been cut off, as well as the adaptability of the timber to various farm — 


uses, recommend it for extensive planting. No one of our trees will, like it, make a live fence anda 
fence from which you can take stakes, poles and fire-wood, without weakening the fence as a stock- 
barrier. 


WHITE POPLAR. 


This beautiful tree is usually voted a nuisance as an ornamental or shade tree, on account of its | 


wonderful tendency for suckering. 


In groves, this habit would prove no drawback to its culture—it is probable that we have no tree. © 


that will reach saw-log size as soon as this. Trees in this State are plenty, two feet in diameter, with 


a growth of only fifteen years. Isolated trees head low and have wide, spreading tops. In groves, it — 
runs up tall and straight, and the poles taken out in thinning reach a size suitable for nailing on fence — 


posts, and even for rafters and sleepers in astonishingly short time. If cut in summer and peeled, | 
they prove durable for these purposes, where kept from the ground, and they are very strong. 

It may be propagated by slips, suckers, or by branches five or six feet long and two or three 
inches in diameter ; where the latter are used, the larger end should be sharpened by a sloping cut on 
one side, to expose the bark, and set fifteen or eighteen inches in the ground. The disposition of the 
tree to sucker would be no objection in forest culture. 

We urgently recommend this tree for extended planting in outside belts, on our most exposed 
prairies. It wi:l prove immensely valuable in the near future for building purposes. 


WHITE PINE AND LARCH. 


These well known trees are placed together, as many experiments at the West have demonstrated — 
that they are mutual aids to each other in growth, and on the prairies we have special uses for the — 
larch poles, when it becomes necessary to cut them to give room for the development and growth of ~ 
the pines. But few of our prairie settlers realise how cheaply they can now start an acre or two of © 
these valuable and really quick-growing conifers. Aside from intrinsic value for timber, such groves © 
prove yood investments in the way of breaking up the monotony of prairie scenery, and as places for — 


pleasant resort for stock in winter as well as in summer. 


The most profitable mode of planting is to set the plants in rows four feet apart. Every alter- q 
nate row is planted exclusively with larch, three feet apart in rows. In the row in which pines are © 


planted, they stand eight feet apart with a larch planted half way between. When the arch poles 
are cut, the pines stand eight feet apart both ways. 


As to the kind of larch, the Huropean has given best satisfaction in growth, but,do notl hesitate to 
plant the American variety if good plants can be obtained cheaply. Those from Wisconsin have grown — 
as fast as European, and the poles are just as durable. Prepare the ground for planting in the fall, 
and put out the larch plants just as early in spring as the ground can be worked. They start very early 
and at a very low temperature, and are very apt to die or be seriously set back, if started before 


setting. 


In handling the young pines, if the tops are clipped quite severely, they will be more certain to do 


well. Donot expose the roots for @ single minute to air or sun. If other conifers be mixed in the plan- 


tation, it will add to the beauty of the ground. The relative value of the conifers for sielter-belts and 
ornamental purposes, is considered in the annual reports of the Horticultural Society, a copy of which ~ 


should be in the hands of every prairie farmer. 


THE ASH. 


We do not hesitate to say avoid Eastern grown seeds. At the nearest place gather seeds without J 


thought as to species, except in the case of black ash, which is distinctive and well known. 


Spread out the winged seeds on a smooth, hard patch of dry ground, not more than four inches | 
thick, cover with straw, with boards on top to keep off most of the snow and rain ; sow early in spring, 
if pcssible where permanently wanted. Mark out the ground one way, as for corn, in rows four feet — 


apart, plant four or five seeds in a hill, every two feet in the rows. A few days later plant small sweet- 
corn, or Yankee-corn, in the spaces between the points where the ash seeds are germinating. Start 


the cultivator as soon as the plants can be seen. While the plants are making astart, go through with — 


a hoe to keep down the weeds. Ina very few days the two-horse cultivator may be run as close to the. 


ash plants as to the corn, Leave the cornstalks on the ground to hold the snow the succeeding winter. — 
The surplus plants may be used to fill vacancies. If you call the plantation thus started White, Red — 
ov Green ash, you will soon tind, with good care, that you have a young grove of which you are proud. 


BLACK ASH. 


Nature plants this useful tree as she does the larch, in swamps, along ravines, in moist rich bot- | 


toms, and quite rarely on rich second bottom lands. It does not prove profitable to plant it on dry 
ridges, nor indeed is it best to put it in full rows, in plantations running from the edge of ravines to 
higher land. Plant low moist patches, wherever they occur, with Black ash. On such grounds, with 


culture when young, this ash grows rapidly and thriftly. Plant very closely in the rows and utilize — 
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‘the poles ia thinning for hoops, splints, stakes, ete. With increased size the poles are strong and dur- 
able nailed on posts for fence. This ash, like all the others, is noted for vigorous sprouting from stump 
cut in winter. 
W. L. Brockman, of Carroll, Iowa, recently pulled a Black ash sprout, of one season’s growth, ten 
feet high. 
Propagate same as White ash. 
BLACK CHERRY. 


Contrary to usual belief, this tree grows very rapidly on our richest prairie soil. In the early 
plantations of timber trees, near Elgin, Illinois, a tree of this kind has a circumference of sixty inches 
one foot above the crown. It grew from seed planted twenty-six years ago. ‘Trees in groves in eastern 
Towa, fifteen years planted, are fully as large as Soft maple of the same age, though for the first eight 
years Soft maple attains the greatest diameter, but the least height. Jn response to request, Dr. 
Warder, of Ohio, sends a paper on the desirable points of this tree for culture, to which attention is 
directed in the Iowa Horticultural Report of 1878. 

Several correspondents have admitted the value of the timber for fuel, and its probable value in 
the near future for manufacturing and cabinet uses ; but complain that it does not come up to recom- 
mendation in durabilty for posis and stakes. As with the elm, larch and black walnut, if the posts 

are set green, this complaint is well founded ; but if the bark is hewn off from the lower ends, and 
from two sides above, and the posts are set up for seasoning one year they become durable as post 

timber. 

| The black cherry produces an abundance of fruit while the trees are yet small. Under culture the 

size and quality of this fruit is much improved. 

Cherries for seed may be gathered by being shaken on to sheets or blankets ; to preserve them 
‘through the winter, mix thoroughly with sand, place in shallow boxes and bury slightly on north of a 
fence or building, or place the boxes in the cellar. In the spring they germinate at a low temperature, 
and must be planted early. They make trees far more rapidly if planted where wanted, as advised for 
the ash ; they transplant well, but, as with most of our fruit trees, much is lost in health and rapidity 

of growth by disturbing the first tap-root. If planted in hills put three or four pits ina place and 
Save the best plants the next spring. 


BLACK WALNUT. 


Hach season we acquire new bits of experience as guides in the labour of tree-planting. 
Careful observations during the past two years in the prairie States convince us that the black 
walnut makes most rapid and healthy growth on our prairies richest in humus, and yet having a 
‘porous sub-soil, so that it will not suffer in extreme seasons of wet or drought. 
| Another fact in relation to its growth has become apparent which wiil be important for planters 
to remember : where blue-grass has been introduced it is sure to get in and ruin or sadly injure the 
trees when planted alone in groves, unless culture be kept up more years than it is protitable. This 
special liking of the blue-grass for the black walnut groves results from the very late period in the 
spring when the foliage is fully expanded, giving the blue-grass such a start that it matures its seed. 
In Iljinois this has become such a drawback in the culture of this tree that it is now being planted in 
alternate rows with some tree coming into leaf early in the season. Soft maple and box-elder have 
been used to good advantage for the alternate rows, which must be taken out in whole or in part for 
fuel, when it is evident that they are seriously injuring the walnuts. With this treatment the walnuts 
will run up faster and straighter than when planted alone, and they will be free from grass. 

Judge Whiting gives this opinion as to value of timber for posts, and mode of keeping and plant- 
‘ing nuts : 
It is very durable, if put in the ground dry, for posts. Fifteen years ago I planted cedar and 
‘walnut posts at the same time, and also posts of white oak. All are now decayed about equally. 
Always plant the walnut where you want it ; will transplant well, but loses, in losing its tap-roots, 
years of growth. Seven bushels of walnuts, with the shucks on, will plant an acre. During the 
winter I put in trenches, not too thick, and covec with leaves, 
Plant before sprouting, if possible. Make the ground as for ash, and plant the nuts early and 
deep, so that they will not dry. 


\ 


BUTTERNUTS. 
| This well known tree of the Northern States does well on about all our varied prairie soils, either 
in groves or planted singly, if in not too exposed positions. Western experience makes it certain that 
propagated from seed, with culture when young, the nuts may be much improved ; as the shell becomes 
thinner, the kernel becomes larger and richer and it is much easier taken from the divisions of the 
shell. 

When dry, the wood lasts well for posts, and the poles, when large enough to split, where they run 
ap straight in the close plantings, are durable and strong for fence rails. The nuts are prepared for 
planting and are started the same as black walnut. 


HONEY LOCUST, 


_, this fine native tree has received more attention in Europe than here. It has there sported in 
listinct varieties, with extremely varied habits of growth. This tendency to variation is exhibited in 
towing its seedlings, and we evon notice that our native trees are varied in time of flowering, color 
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of petals, habit of growth, and even in hardiness of tree when grown on the prairie. Our correspon- 
dence continually indicates a common belief that this is a true locust, and that like the black locust, — 
it is noted for sprouting and liable to the attack of the borer. We wish to repeat that it does not — 
sprout any more than the maple, and that no form of insect has yet molested it, except a long-necked 
beetle often found on potato vines, called by Harris, Cantharis Cinere. Plants in nursery and young 
hedges are sometimes set back by these hungry fellows at work on the foliage. The only effect, aside — 
from a brief check in growth observed, is that the plants so treated become more thorny than those 4 
unmolested. We have experience with this timber as a fence material dating back near twenty-five years. — 
Fence rails of that age, made from tough native timber, nailed on posts, have outlasted three sets of posts — 
and two sets of red oak rails, and the locust rails are yet mostly good. These rails were split and | 
nailed on in June and July. Posts made from native timber, seasoned one summer before setting, — 
mixed with white oak posts treated in the same way, lasted equally well. Some long honey locust 
posts in this fence, when rotted off, were inverted, and lasted ten years longer in a new fence, It is | 
well to say that young timber rapidly grown on our rich prairie soil, will in no case prove as durable ~ 
as that of our old native trees. But recent observation in the groves of Illinois of twenty-five years’ 4 
growth, makes the fact evident that as growth is impeded by standing thickly and complete occupancy" 
of the soil by roots, the proportion of sap-wood becomes small, and the heart-wood becomes firm and ” 
dry, as noted in thick growths of the poplars. As fuel, the honey locust rates in value with the” 
red oak. yi 
The seed ripens in autumn, and may be gathered any time during the fall or winter; but the 
sooner pods are gathered after falling to the ground, the better. On most of the rivers of the State 
pods may be gathered in quantity grown on thornless trees. : 
Before planting, scald the seeds severely ; part of them will swell; sift these out with a coarse: 
fanning-mill sieve ; scald the remainder again, repeatedly scalding and sifting until all are swelled. | 
The ground should be ready and the seeds at once planted. They will come up in two or three days) 
if the weather be favourable, and their upright growth is so rapid that less care is needed in picking © 
out weeds from among the plants than with any other forest-tree seedlings. Keep the weeds dowa 
carefully with good culture during the summer ; take up the plants in the fall and heel in carefully 
where water will not stand, or cover in seed-bed with a heavy mu'ch as soon as the ground commences” 
to freeze. If left standing in seed-beds, the plants are often injured during the winter unless mulched. ) 
After the first year the plants are perfectly hardy, 1f seed from our native trees be used. Many of the 1 
plants produced from the foreign honey locust seed prove as tender in our climate as the peach tree. 
No valuable tree in our list bears transplanting with as little check to growth as the honey locust. 


ry 


RED ELM. 


If this elm be planted singly for lawn or shade trees on the prairie, its terminal branches are often, 
covered with unsightly excrescences ; but thriity seedlings, in forestry rows, four feet apart, cultivated 
four or five years, will grow right along and show every sign of health and vigor. It is best, though,’ 
to plant outside rows to windward, with trees better adapted to the winter blizzards. Few realize the 
rapidity of growth, under culture, of this valuable tree. The writer has trees of six years’ growth ag 
large as box-elders of the same age ; that is, not quite so large as the crown, but containing more 
timber on account of retaining size to much greater height. We have no tree with so great a propor 
tion of heart-wood in young growths as this elm can show. In close plantations it runs up straight 
and tall, and when the poles are large enough for two rails they divide like the chestnut, and the rails 
nailed on posts are very strong and durable. At any stage of growth the poles are durable set in the 
ground if thoroughly dried before they are set. A very dry elm pole, set. for a hop pole twelve years 
ago, is still standing. The red elm should be as popular as the soft maple. It grows as rapidly, is far 
hardier, it is freer from insect ravages, it is worth far more for fuel, it is excellent for rails and even) 
posts, its lumber is valuable for stable floors, bridge plank, waggon-hubs, and many other uses. The! 
tree requires little, if any, care in the way of prunning, etc. If it could supplant the maple, the gai r!) 
would soon be very apparent. i 

 'Yhe seeds of the elm ripenin May ; usually before the tree comes into full leaf. The seeds are. 
light, and being surrounded by a membranous wing, they are widely scattered by the wind. Sow at 
once on gathering, and by all means sow where wanted, if possible. They may be planted in corn hills 
to excellent advantage. They usually grow to about one foot in height the first season. Planting 
with corn is an advantage, as the plants are sometimes injured when very young by direct exposure to 
our dry air and hot sun of July or August. The plants transplant readily, but if you want rapid 
growth, never break the first tap-root. t 


SOFT MAPLE. 


This and the red maple are well known trees all over the prairie States where trees have been 
planted. It is unfortunate for our farming interests that it is so well known ; a cord of its wood from | 
young groves is worth but a trifle more than a cord of cottonwood, and it has literally no recognized 
value for any other use in the farm management. The older plantations demonstrate that it begins to 
decline in groves when about fifteen years of age, just when most of our trees of a better grade begin 
to make more rapid growth, and it is very liable to be broken off by strong winds. ¥ 

Yet we say, plant the soft maple if it be found inconvenient to start more valuable species. | 
When the crab-apple is in blossom is a good time to go for the seeds; plant at once in moist ground, If 
gathered where floating on water, all the better. ‘ 


83 


ASH-LEAVED MAPLE, 


This is a tree of the far North-west, and planted in isolated positions on our bleakest prairies it 
yet muintains health and vigour. Its timber for fuel is far more valuable than soft maple. For other 
farm uses its wood has little value, unless, as in Europe, it becomes useful in cabinet work. For iso- 
lated shade trees on the prairies it has no superior, either as to perfection in health or symmetry and 
beauty of form. Trees suitable for this use can only be grown in thickly-planted belts where the stems 
are forced up straight. When transplanted where they have room, they soon form neatly rounded tops. 


LIVE FENCE POSTS. 


The straight trees from thick groves of box elder havea peculiar value for planting on outside or 
inside fence lines for posts on which to fasten barbed wires. They will outlast several sets of posts, 
and their beautifully rounded forms of top are objects of beauty in summer, and assist in breaking up 
wind-sweeps in winter. . 

Gather the seeds in the fall and keep under cover of boxes or boards until time for sowing, as re- 
commended forash seeds. Strong cuttings, put out in the fall, deeply, as recommended for the 
poplars, will usually make a fine growth the ensuing season. 


OAKS AND HICKORIKS. 


If we plant acorns or hickory nuts, we hardly expect to realize anything from them in our time 
in the way of timber or fruit. The seedlings, as usually managed, are very slow in making an exten- 
sion of top, but recent experimentation in this country seems to confirm the teaching of European 
foresters, that when properly managed in the nursery, these trees may be transplanted in safety, and will 
make a growth about equal to hard maple. In the spring, when the plants are two years old, the tap- 
roots are cut about eight inches below the surface with a sharp spade. This causes them to throw out 
lateral roots. If transplanted where wanted the succeding spring, both the oak and the hickory will 
start at once into satisfactory growth. The burr oak treated in this way in Illinois, and putin grove 
twelve years ago, is now about the size of the hard maple planted at same time. 

The plan of growing these trees, outlined in the extracts which follow, from an able report to this 
Society, on ‘‘ Tree Grouping,” by Dr. John A. Warder, of North Bend, Ohio, are worthy of careful 
consideration : 

‘** You may have felt some surprise that nothing has been said about hickories, and that only the 
schooled oaks have been named. Here comes in the last suggestion, and one which is urged upon your 
attention as a very important mode of grouping that is presented with considerable confidence. It is 
based upon an observation of nature’s methods, as seen in the rotation of forest species in most wood- 
lands, and also upon some of the favorite methods of European forestry. It may be thus stated : 

‘*In planting your cheap trees, see that you have them set out in rows of the several kinds in this 
manner, beginning with cottonwood: Planta belt of three rows ; next set two or three rows of 
water maple or willow, and so on with alternate belts across the block where you want oaks or 
hickories. 

“¢' When you have a crop of acorns, plant one in the inter-places, between the cottonwoods of the 
middle row of each belt. ‘The acorns will soon vegetate and make deep roots. For several years they 
will make little or no tops, but there they are, and there they willstay until your cottonwoods are large 
enough to be useful, when they should be cut down and utilized. Cut in summer and peel, if used for 
fencing ; cut in winter, if used for fuel. Either leave the brush upon the surface, or remove it and 
give the ground a good stirring with the plow. ‘The oaks will now start up rapidly, and in a few years 
the maples, no longer needed to shelter them, should be moved in the intermediate belt, and the oaks, 
in rows, twenty or twenty-four feet apart, may be allowed ultimately to occupy the ground. If this 
wide space be considered too great, you may set belts or two rows of maples or willows, alternating 
with the three rows of cottonwood. 

‘‘The hickories may be started and managed in the same way. The intervening belt of maples or 
willows left after the cottonwoods are cut away, will be of great service to the hard wood trees coming 
on between them, and will force them up straight and less branched ” 

Mr. Johnson, of Burlington, finds that the natural timber growth of forty years, commands as 
much money to-day as the combined produce of tillage lands adjoming has produced in all those years. 

If you insist on planting the box-elder at all, let it be the belt or the rows in which to plant the 
nuts and acorns, as its premature destruction for fuel will not be regretted. 

In building up a grove of black walnut, a similar plan may be adopted, with this modification : 
Plant the nuts at the same time as the ‘‘ cheap trees,” and let them occupy the middle row of the three 
rows, before planted with box-elder or cottonwood. In this case it will be necessary to be watchful 
lest the nurses overpower them, and you may be obliged to hack down the nurses, or most of them, 
before they have obtained useful sizes. For want of this watchfulness, some walnuts have suffered in 
mixed plantations in Nebraska, where, however, many more set in a single row on the lines between 
fields, and exposed on both sides, have been rendered almost useless as timber trees, though large and 
thrifty, as taey grew wide and low-branched. Nature’s trimming is the best and cheapest, and it gets 
done. Man’s work is expensive, and is often neglected. 

In few instances only the contrary can be shown, where some devotee to his trees has even succeed- 
ed in keeping them sufficiently pruned to produce fair logs of walnuts, standing in single row. The 
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natural habit of the tree is to send out lateral branches, and to make a huge, round-headed, spreading 
top, beautiful in the landscape but unprofitable for the lumberman. 

’ The white oak, burr oak, and our native oak of the prairie groves, which seems to be a variety of 
black oak, are the most valuable, perhaps, for grove culture. Our native black oak of our timber bor- 


ders grows very rapidly, when it begins to run up and wiil attain size for poles, and even posts, grown 


very thickly. If dry when placed in the ground, it proves fully as durable as the two first named. 
Gather the acorns in fall and keep in sand during the winter, where they will freeze. Plant early, 


and cover very lightly with earth, with a sprinkling of leaf-mould on top. 
HARD MAPLE. 


As a rule, it is best to gather small thrifty trees of this desirable lawn and avenue tree from the na- 
tive timber, where they run up straight. They are not found difficult to transplant. When grownfrom ~ 
seed, they are very slow in getting started upward. For fully three years they are low tufts, acting 
as though they never designed to make trees. They do not transplant easily on our light soils until 
they begin to shootup. Asa strict grove tree, we have, perhaps, many superior to it in all respects, 
yet the sugar maple groves planted twenty-five years ago, are now valuable for syrup and sugar- 


making. 
As a tree for the lawn or roadside, there is none more symmetrical in growth and, though a slower © 


grower when young, it makes a rapid growth as it attains age. 
The seeds ripen in autumn, and they should be kept in moist sand until the time for sowing. The — 
. 


plants should be kept in seed-bed several years, and be well cultivated. 


YELLOW AND BLACK BIRCH. 1 


These trees thrive well in groves, or as ornamental trees in slightly sheltered positions. Gather — 
the seed in fall, and mix with sand as advised for other seeds. Our native birch usually is full of — 


catkins. 
CHESTNUT. / 


This desirable tree is not hardy when young, unless it is cared for until it gets some depth of roots. | 

It never does well when transplanted. Keep the chestnut in moist sand and plant early in spring in © 
sheltered position where they can have good culture in the early part of the season. Cover the whole — 
plant with prairie hay or straw the succeeding fall. When two years old mulch heavily in the fall well — 
up the stems. After this, if the ground is not kept too clean the trees will usually stand the winters ; 
but if mulched every fall until six years old, they will attain more growth, and bear fruit much sooner. | 
4 
The following article, by Mr. Read, is very important for two reasons—it gives his ex- | 
perience with regard to the portions of the original forest still remaining in Ohio, and the ~ 
method necessary to preserve them, which exactly coincides with my experience and obser- | 
vation with regard to those interspersed throughout the settled portion of Ontario. With ' 
regard to planting the willow, however, for protection of these forests, as here recommended, _ 
willow, which is believed by many to propagate insects. For a quick-growing tree, without | 
this objection, it is probable that the silver poplar cannot be surpassed. Neither again | 
should this be used when the land near by is to be ploughed, as it will certainly sucker. 
Probably the Norway maple would be, for such a purpose, our best tree. It grows with 4 
extreme rapidity, and its habit, when properly treated, of branching close to the ground, - 


it must be remarked that objections are entertained, in some parts of the conntry, to the 


i 
would render it exactly what is wanted to replace the protection formerly afforded by the 
destroyed undergrowth. But, as stated by many of our correspondents in another part of 
this work, when it is desired to preserve a forest, if it have not been allowed to become so 
overgrown with grass that the seeds cannot take root, the careful exclusion of cattle will j 
allow the necessary undergrowth, the chief preservative of a forest, to grow. Through such : 
a forest, it might be remarked, the seeds of the Norway maple might be scattered broad-— 
cast at the proper season, which would result in an undergrowth of very rapid progress. lt 
will be seen that Mr. Read favors the retention of tap roots. This is a disputed question, 


\with many on either side, and one which needs actual experiment. 
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HINTS FROM NATURE ON ‘FOREST CULTURE. 
By M. ©. Reap, Hupson, Onto. 


The successful culture of forests requires a careful study of the mode of growth of each 
tree, the character of the soil best fitted for its growth, and of all the conditions tending to 
secure the best snd most permanent results, Nature is her own best teacher, and the 
more carefully we follow her teachings the better will be our success. Departure from 
them in any important matter will tend to failure. 

If the acres in Ohio, reported as covered with forests, were real forests, and could be 
preserved, they would probably suffice for the best agricultural results in the State. The 
preservation of these forests is now of first importance, and all influences which threaten 
thei: destruction should be carefully studied. 

Instances are not wanting where efforts to make these forests more valuable are 
hastening their destruction. Some years ago the large elms which abounded in many of 
them were considered of no value for wood or timber, and were cut down and burn- 
ed for the potash they would yield. The suggestion thus offered, of the supposed advan- 
tage of cutting out the valueless trees, was in some instances followed, by cutting out all 
the shrubs and poorer varieties of trees, for the purpose of favouring the growth of the more 
valuable ones. The result was, that the forests were opened up to the influence of the 
surface winds which swept the fallen leaves into the ravines and bottoms, the native grasses 
steadily encroached upon the forest, preventing the growth of seedling trees, forming a 
thick carpet of turf, almost impervious to water, while the destruction of the mosses and 
the removal of the leaves permitted the ground to become deeply frozen in winter, so that 
the influence of the forest in absorbing and retaining the rainfall was greatly impaired. 
The trees upon the margin gradually died out, or were overturned by the winds, until the 
early and complete destruction of the forest became apparent. The axe was then employed 
to finish the work, the sickly residue of the forest was destroyed, and the land devoted to 
pasturage or the plow. 

A natural forest has a thick undergrowth of shrubs, mosses and herbaceous plants, 
which hold the fallen leaves in place, favour the absorption of moisture, keep the ground 
from freezing, prevent the access of winds, and secure that constant humid condition favor- 
able to forest growth. The preservation of our forests requires that all these conditions be 
preserved as perfectly as possible, and the untoward influences of the adjacent deforested 
lands be in some way counteracted. Left to the influences of natural agencies, most of our 
small patches of forest will die out on the margins ; the grass will intrude upon them, pre- 
venting the growth of seedlings ; the wind will drive the leaves toward the interior, tear 

_ down the large trees, and slowly eat away the whole forest. Here is a fitting place for that 
_ useless hedge plant, the yellow willow. It will grow readily under the shade of other 
_ trees, and planted as a fence around these patches of forest, it will make a complete wind- 
_ break, and counteract the effect of the deforesting of the adjacent land. Such protection, 
_and the complete exclusion of domestic animals, will save these forests from destruction, 
_It is doubtful whether they can be saved in any other manner. Where seedlings of the 
desired varieties do not spring up in sufficient numbers, seeds should be planted so as to 
Keep the surface well stocked, :; 
This work of the preservation and perpetuation of what we now have is so important 
in this State, as to justly claim our chief attention. On the few farms where the timbered 
| lands are too small, they should, if possible, be made the nucleus of the new forest, and the 
_ hedge or wind-break of willows be so located as to include within its boundaries the whole 
_of the area devoted to forest trees, 
In the new planting, an effort should be made to secure as quickly as possible the con- 
ditions under which nature secures a healthy forest growth. This can be largely secured 
“by the thick planting of a large variety of trees. Thick planting will soon secure the re- 
quisite shading of the ground, and will resist the action of the winds. If a plantation is 
made of one species only, the insect enemies of that tree will probably be so increased by 
this artificial increase of their appropriate food as to make them formidable enemies, which 
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will not ordinarily be the case with a mixed plantation. In the latter case, as some will 
be surface, and others deep feeders, a thicker growth can be maintained without injurious 
interference. . 

But there is an error which should be carefully avoided. Most men, in planting 
orchards, demand trees of large size, and to meet this demand, and at the same time fur- | 
nish trees that will easily bear transplanting, they have resorted to severe root-pruning and 
frequent transplanting to force a mass of fibrous roots. Most of our fruit trees are natur- 
ally deep feeders, pushing their roots far down into the sub-soil for moisture and mineral — 
food. A seedling apple tree of one year’s growth has a long tap-root, generally larger and — 
longer than the growth above ground. If left to grow undisturbed, until of such a size as the — 
fruit-grower demands, it could be transplanted with only great difficulty, and with such a — 
mutilation of its roots as would hazard its life. The nurseryman, therefore, plucks it up 
after one summer’s growth, cuts this tap-root into several sections, making each a stock for — 
a graft ; these planted in rich, mellow soil, throw out a mass of fibrous roots, and soon 
become what are called strictly first-class plants. But they are essentially unnatural pro-_ 
ducts, and the weak constitutions and short lives of our fruit trees may be easily accounted 
for by this practice. In so important a matter as determining that some trees shall push — 
their roots along the surface of the ground, feeding upon the rich humns exposed to atmos- 
pheric influence, and forming a broad base of interlocking roots, upon which the tree may — 
stand, while others push their roots directly downward into the stiff, hard sub-soil, and — 
anchoring themselves there by long tap-roots, nature makes no mistakes. It is for a pur-_ 
pose that these long tap-roots push themselves downwards ; and that purpose is the health — 
and vigor and long life of the tree. We fight against nature when we interfere with this 
tendency. The destruction of the tap-root of a hickory tree is almost as fatal as would be © 


, 


the destruction of all of the lateral roots of an ash. Each has its own mode of growth, and — 


cannot be grown after the model of the other. 


Most of our nut-bearing trees have this deep-rooted mode of growth. They cannot - 

be grown in nurseries until three or four years old, and then transplanted, without such a_ 

mutilation of their roots as will greatly impair their value. If it is not convenient to 4 

plant the nuts in the places the trees are to permanently occupy, one year is as long as” 

they should remain in the nursery. Each will then have a long tap-root and almost no 

lateral fibrous roots. It can be taken up with ease without any mutilation, and as easily | 

replanted in the place it is to occupy. It will then have a natural growth, will get its” 
food in the way nature intended it should, and, if the soil is a congenial one, will maintain — 

a healthy and vigorous growth until it attains the stature of a perfect tree after its kind. 


The mode of growth of the seedlings of all the trees we propose to plant should be 
carefully studied, and these deep-feeders never deprived of the instruments or members by 
which they seek their food. All surface feeders may be safely grown in nurseries until of 
good size and subjected to almost any degree of root-pruning, and, when planted out, will 
make a healthy growth. But if those with tap-roots are thus treated they will be com-— 
paratively worthless. If retained in the nursery, and root-pruned until the power of 
renewing the tap-root is lost, they will none of them make healthy, long-lived trees. If sO 
small when transplanted that they are able to renew the tap-roots, their growth will be so. 
checked that seedlings of one year’s growth will, in a few years, surpass them in growth, 
and become more valuable trees. a 


4 
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The following statement of Mr. Foster’s experience and method will be found valuable, 
while the article tollowing gives an excellent and rapid method of transplanting forest tree. 
seedlings. It should always be remembered that one of the European rules in planting is 
not to confine a grove to any one species. Jt has repeatedly been found that groves and 
forests planted of one kind of tree commence to decay, and that this decay was even ab 
that late period averted by the planting of numerous trees of a different species among the 


original ones : 
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FOREST WOODLANDS, 
BY HON. SUEL FOSTER, MUSCATINE, 


The subject of the influence of trees in rain-fall deserves the attention of farmers 
Hivery farm should be divided into suitable lots of five to forty acres, making divisions on 
the highest land for planting timber-belts. The strong, sweeping winds drive the dust 
from the soil, especially from the hills and ridges, and dry the moisture ; and this exhaus- 
tion of water from the soil is evidently very great. Forests keep the water from running 
off, and prevent the sun and wind from drying the ground. 

The farmer can thus readily see how he can benefit his farm by planting wind-breaks, 
while, if his tree-planting induces rain, the moist wind will be likely to pass it on to the 
adjacent or remote country beyond the reach of his patriotism. Besides the drying effect 
of the wind, we find the blowing of the crops about, and sometimes laying them flat, a 
great damage ae the crop. 


a WHAT TREES TO GROW. 


No farm is complete without a wood-lot, and it is easier to raise one than to clear off 
one covered with the usual natural growth. When one plants his own timber he can have 
such as he wants. White ash is best for farm tools ; black cherry for cabinet-work. It 
will grow as fast as black walnut. The walnut roots, too, are poisonous to the crops and 
orchard trees for some distance. 

Set some evergreens about the premises. They make the best wind-break. Set them 
on the north of the orchard and the buildings. Plant deciduous and fruit trees as early in 
spring as the ground can be ploughed, and evergreens a little later. Some people do not 
have any luck setting evergreens ; it is because they do not know how. Handle them 
carefully. If the ground is dry use plenty of water. Keep the roots from drying from 
the time they are taken from the nursery till they are planted out. Plenty of wet straw 
or rags of gunny-sacks about the roots will keep them moist in going from nursery to the 
place where they are to be planted. Make a mud-hole and dip the roots in before setting. 
Dig the hole large enough to lay the roots out in their natural positions ; fill in the earth 
and poke it carefully underneath all the roots. When the roots are all covered and the 
hole half filled with soil, dash:in water enough to thoroughly settle the dirt about the roots. 
If it is dry, fill in more dry dirt and tramp it hard that it may be firmly pressed on every 


part of the roots, for the roots must have the privilege of absorbing water, and every part 
of the bark of the roots will absorb where the moist earth comes in contact with it. 


After the trees are set, mulch or cover the surface with any sort of litter, leaving 


earth on them to prevent blowing away. If drought comes in summer, water ; but do not 
slop alittle water on top of the ground ; it is the roots of the tree that need the water ; dig 
_ the earth away until you get near the roots, then pour in water enough to wet the eround 


thoroughly a foot distant around and beneath the roots, then fill in “the earth and cover 
with mulch, and it will last a long time, and usually save the life of the tree and contribute 


greatly towards its growth. 


A few notes on the relative growth of weil known species on my grounds may be 
useful. They are the results of actual measurement with line and pole, on March 16th, 


1879: 


Black cherry, transplanted from woods, 20 years’ growth, height’ 40 feet, diameter 
11 inches. 


Sugar maple, transplanted from woods, 20 years’ growth, height 20 feet, diameter 
144 inches. 


Soft maple, transplanted, 20 years’ growth, height 35 feet, diameter 16 inches. 


Chestnut, from seed, 24 years’ growth, height 30 to 39 feet, diameter 10 to 164 
inches. | 
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White pine, 2 year seedlings, growth 24 years, height 50 feet, diameter 19 inches. 
Norway spruce, 4 year seedlings, growth 20 years, height 34 feet, diameter 13 inches, 


European larch, 1 year seedlings, growth 10 years, height 20 to 30 feet, diameter 4 to 
7% inches. 


Scotch pine, 2 year seedlings, growth 20 years, height 30 feet, diameter 16 inches. 
Austrian pine grows much like the Scotch, but more stocky, not quite as tall, is 


deeper green in colour and a more beautiful tree. 
The sugar maple is a slow growing tree from seed, until it is about five years old, when 


it begins to make top. In the hard, grass ground by the roadside, it grows, when started, © 


nearly as fast as the soft maple. 


The black cherry grows nearly as fast as the walnut, and it is more valuable for 


cabinet work. ; 
I think the white pine the best of the evergreens for timber plantations. 
The Norway Spruce is a handsome tree for planting near the house. 
Do not try too many species, bwt be sure to set out trees and set the best. 


Brest Mope or TRANSPLANTING ForREST TREE SEEDLINGS. 


I have almost uniformly advised the planting of forest tree seeds where they are 
to stand permanently. But this is not always practicable, or indeed advisable. In trans- 
planting, the plan of inserting the plants into a cavity formed by thrusting a narrow spade 
in the ground and pressing the handle forward, has been generally practised. But careful 


growers of forestry belts and hedges find that it pays bonntifully to do the work more 


systematically. In reality, the best and surest method takes little, if any, more time and 
labour than the less perfect and.successful mode of setting behind a spade. 

Plow straight furrows four feet apart across the plot, running the plow as deep as 
possible. When ready to put in the plants, keep the team at hand, and deepen two or three 
furrows at a time, so the earth will be fresh and moist, by plowing back in each furrow with 
an active boy pressing down on the plow beam. ‘This gives a deep furrow with mellow 
dirt thrown up on both sides. In setting the plants, two hands work to the best advantage. 
Stretch a line over the centre of the furrow, straighten the crooks in the furrow with a spade, 
and proceed to set the plants. One hand attends to wetting the roots of the plants, a bunch 


at a time, as taken from the convenient point where they are heeled in, and sets them up- © 


right at proper distance apart, pulling in the requisite loose dirt with his hands or feet. 


The other hand follows with a hoe, levelling up between the plants, and tramping the eaith 


firmly around each plant. 
Two hands in this way will soon put out several acres. After the plot is finished, 


cultivate with two-horse corn cultivator or double shovel, depending on the height of the 1 
plants. About the middle of June, plow the spaces between the rows, by throwing the ~ 


furrows towards the trees. A plantation started in this way will usually make double the 
growth the first year made by those planted carelessly with a spade, and if the plants are 
in good order, not one in two hundred will fail to grow. If plants barely live the first 
season after planting, their growth will be feeble for several years, and they are liable ta 
perish the succeeding winter, | 


KEEP A GROVE NEAR THE HOUSE. 


How pleasant within easy walk of your house to have a woodland of five, of ten, or, 
still more pleasant, of fifteen acres. Let it not be a mossy wilderness of grassy land, and 
old and dying timber, but a well fenced territory, where infant, half-grown, and full- 
grown trees, uninjured and fresh, cover the ground, clear cut of frame, tender and glow- 
ing of foliage as the bowers: where Melibceus walked or Thyrsis sung. Enter for fifty 

steps, the world is gone; a hundred, and the solitude is utter. Without, it is the hottest 
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of midday suns ; but the great leaf-roof above fills every sylvan arch with cooling shade, 
and, passing where you will along these natural colonnades, you breathe great drafts of 
life-giving forest air redolent of pine and balsam. On all sides outer sound is shut from 
you, the distant city bells are all unheard, the nearer mill has but a watch’s tick ; even 
_ the harsher noises of farming life approach the ear with muffled and not unpleasing touch. 

Here is repose, for here is distraction from outer cares. Notice that the forest has a. 
population of its own ; and if you have not been a destroying tyrant, but hospitable to. 
the little harmless savages of the wilderness, a thousand lives will be around you, the 
existence of which you knew not of. In yonder hollow, now seen, now hidden, the par- 
tridge is feeding her half-grown brood ; the squirrel upon the leaning sapling beside you, 
glancing down with a half-friendly, half-careless air, is carving with his sharp curved 
teeth one of last year’s nuts ; and in the insect life, on ground and fallen tree are bustling 
communities, colonies, monarchies, or empires, for what we know, crossing, meeting, 
working, assisting, as if everything hung on their efforts, you were nobody, and space 
were outside the fence. 

Here is the home of retirement, the seat of contemplation, the birthplace of thought. 
He who has near him such a solitude, may rear heroes ; for the murmurings of the mighty 
trees roll laden with the whispers of ambition to the youthful ear ; he who has it may: 
hope for statesmen among his sons, for the converse of such a wilderness has nurtured 
throughout successive ages, in many a succeeding race, in many a youthful and patriotic 
heart, the plans which in after days bore richest fruit of national life and national 


\ 


greatness. 


ee eee 


Nomeer or Trezs required to plant an acre of land in squares, or in rows at right angles, 
and at equal distances apart both ways : 


Feet Number Feet | ey Feet Number Feet Number 
between of between | of between | of > - between | ° of 
TOWS. Trees. rows. | Trees. rows. | trees. rows. | trees. 
| 
vee | Pariah We he Sha 
1.0 43,560 720 889 13.0 257 19.0 129 
+5 19,360 for (hike 13.5 239 19.5 114 
2.0 10,890 8.0 680 14.0 222 20.0 108 
2.5 | 6,970 | 8.5 603 14.5 207 22.0 90 
3.0 4,840 9.0 537 15.0 193 24.0 | 75 
3.5 3,556 926 482 15.5 181 26.0 64 
| 4.0 2,722 10.0 435 16)0000) 170 |} 28.0 | BO 
4.5 2,151 10.5 395 16:5) - | 164 30.0 48 
5.0 1,742 11.0 360 17.0 | 150 | 40.0 27 
5.5 1,440 A135 339 |! 17.5 142 || 50.0 Le 
i 6.0 1,210 12.0 | 302 18.0 | 134 | Re aa alsa Leak oe a 
eb | 1,031 | 12.5 270 | 18.5 | 127 ee ei eee 
Si UA 4 ie Se bl Pe ks * eA: 
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CANADIAN WOODS USED IN MANUFATURE. 


The following statements from leading manufacturing firms of Ontario will give an 
excellent idea of the valuable purposes served by our Canadian woods. The frequent 
allusions made in these letters to the rapidly approaching or even the present scarcity of 
which the writers speak, may do something towards inducing those of our farmers who still 
possess some portions of woodland, to preserve it in forest rather than give it over to the 
rapid destruction of the axe, or the slower but in time equally destructive method of allow- 
ing free entrance to cattle. A passage in one of these letters is particularly suggestive, 
where one of the writers remarks, ‘‘that a farm covered with second growth hickory from 
six inches upwards, would be as valuable as some whole townships that are now struggling 
under crops.” 


The following is from a prominent agricultural implement manufacturing company in 
Toronto :— 

‘We use annually about one million feet of the following kinds of lumber, all of which 
is used in the construction of reapers, mowers, self-binding harvesters and horse hay rakes : 

White ash, panclpaly oon the Counties of Kent, Essex and Elgin. 


Red oak, ey Essex, Grey and Bence. 

‘Hickory, arte it 7 Lambton, Kent and Essex. 

Hard Maple, “ i a Grey and Bruce, but 

Rock Elm, Me cs Mg Some from all Counties west of Toronto. 
Basswood, cé 66 66 66 ¢ <4 


Pine (for boxes, &c.) usually bought from ae dealers, but presumed comes mostly 
_ from the northern counties. 

We use some second growth hickory. Sizes preferred for this are butts six to nine 
inches in diameter. We cannot say anything as toage. We do not use any foreign woods, — 
and could suggest none that is more suitable for our ‘work than native timber. 


Speaking of woods used for particular portions, where strength is needed as for 
| frames binders, etc., we use ash or maple ; spokes, hickory or oak ; for large broad 
ones, white ash ; for parts of binders, etc., where lightness and no great strength is need- 
ed, basswood and pine ; horse-rake axles, maple ; ‘posts, ash ; double-trees and whifile: 
trees, hickory ; tongues ‘and neck-yokes, white ash ; felloes, generally rock elm. 


| From a steam-bending factory at Norwood :— 

| We use in our business here about 3,000 logs of rock elm, and 1,000 logs white and 

' black oak, yearly, size from nine to twenty- four ‘ inches ; we also use second growth elm 
! for buggie and carriage hubs, about 18,000 feet per year, ‘ranging in size from four to ten 

| inches ; also about 500 logs of water elem, average size eighteen “inches, 

| Rock elm we use for cutter-runners, binders and shafts ; oak for sleigh runners and 
| waggon hubs ; second growth elm for carriage and buggy hubs ; water or soft elm for 
| cutter reaves, arm pieces and toboggans. 


| The following is from an extensive planing mill in Toronto :— 


We obtain timber from :—Pine, from the north shore of Lake Huron ; white oak, 
from Amherstburg ; red oak, from Oro, Tiny, Tay and Vespra ; butternut, a little from 
Western Ontario ; cherry, from Grey and Bruce ; white ash, from the same section on the 
_C.S. R. R., as white oak ; black ash, from almost all points excepting Muskoka, especially 
where best red oak is to be got : cedar, best from Northern R. R. ; hemlock, large quan- 
tities from vicinity of Barrie ; ; birch, largest quantities come from the same points as the 
cherry ; soft elm, chiefly Biiainanis from same sections as the cedar ; rock elm, from 
sections where birch is obtainable ; red cedar, fromm Florida ; not cut in Canada, but can 
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be procured on Georgian Bay Islands. We use white oak for door-sills, chancels, pews, 
pulpits, in fact, all ornamental church work. It would be of much more general use but 
for its scarcity. Much that has come lately into market as white oak, is but a kind of © 
grey of inferior quality. White and black ash, and chestnut, for wainscotting, archi-— 
traves and general internal finishing of first- class houses. Cedar, great quantities used 
as scantling, where there is danger of rotting, and for lining of wardrobes. Red oak, 

church and other doors. Cherry, walnut and butternut, largely used in bank and offied 
fittings, also in finely finished houses for doors, blinds, wainscotting, etc. Birch is super-_ 
seding cherry for bannisters, newels, rails and office fixtures. 


The next is from a large agricultural implement firm at Oshawa :— } 
In our business we use white pine, some basswood, maple, oak, ash, and rock elm. . 

So far they have a!l been of Canadian growth ; cannot say whether any of them are 
second growth or not. We do not use any timber of foreign growth, but buy, exclusively, — | 


Canadian timber. 
From a similar firm in Brampton eae eae : 


The kind of woods we use is all of Canadian growth, white pine, which of late years, 
we have procured from the north, from Georgian Bay east to Midland ; white oak and red 
oak from the County of Peel west to Windsor ; white ash and hickory in the same territory ; | 
basswood and rock elm from the County of Peel north, mostly of original growth. The 
kind of work the above timber is used for is the manufacture of agricultural implements, 
viz.: threshing machines, reapers, mowers, hay rakes, straw cutters, ete. The size of timber | 
generally used. for these purposes will range from one! to three feet in diameter. I omitted 
to mention hard maple, which we procure from all points of the compass. We also use 
some black birch, which we get from the northern part of Ontario, from the County of Peel” 
to Georgian Bay. I may say we use no foreign woods. 


From another of the same class at Patterson, Ont. : 


We beg to say that white and yeliow oak, white ash, hard maple, rock elm, bacaeooall ; 
and pine are the principal varieties. These are natives and are getting scarce in this vicinity. 
We now find it necessary to reach out to those sections of the Province traversed by the 
Canada Southern Grand Trunk, Hamilton and North-western and Northern railways for 3 
our supplies. q 

Wood taken from medium-sized trees preferred. Second growth is difficult to get. i. 7 
ash it commands a high price. ; 

All kinds of hard wood are becoming scarce, and in a few years, at the recon rate of q 
consumption, will have to be obtained frove aia the Province. In fact we are even i 
now trying to substitute wrought iron and stee] in many parts of our machines, for wood. 


‘ 


From a well-known carriage works firm at Gananoque :— 


It is with great difficulty we get such timber as we require. We use a quantity of” 
oak, hickory—(second growth ; when we can get it, should use nothing but second growth), 
ash—(second growth); —basswood and whitewood. Our basswood we “get localiy, also oak, 
but hickory is from Ohio, and some from western Canada. Whitewood from the States ; ; ashi 
some local and some from the west. The second growth hickory could be grown profitably, 
I think, in this country. Can be used from trees from 6 inch diameter. I6 is worth about — 
$100 per thousand in the plank. A farm covered with second growth hickory from 6 
inches up would be as valuable as some whole townships that are now struggling under 
crops. 


From a leading car company at London :— 


In ordinary car building the principal woods used are oak, ash, chestnut, walnut, — 
whitewood, Southern pine, Nor way or red pine and white pine, but in the fine coaches — 
mahogany and other fancy woods are now being used. Qak, both white and red, are — 
Canadian timber ; grows in all parts of Ontario. "I think the bulk of growing oak at thal 
present time is in the County of Essex and adjoining counties. Ash, both white and black, — 
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more or less all through Ontario; walnut, very little good left, grows chiefly in the coun- 
ties bordering Lake Erie, but is now imported from Indiana. Whitewood very scarce 
now and is imported chiefly from the United States. Norway or red pine grows chiefly in 
northern Ontario; great quantities having been cut in the neighbourhood of Stayner, 
Angus, Elmvale, and other places. White pine grows in the Georgian Bay district, the 
Ottawa district and Muskoka, Canada is almost clear of walnut, and nothing would pay 
farmers better than growing walnut trees. 

As regards the general use of woods in car building, white oak in box cars is used as 
sills and stringers, that is the two outsides, and two centre pieces, are oak, and two inter- 
mediates are red or Norway pine, forming the foundation, or bottom of the car lengthwise. 
Oak is also used in the framework of car bodies, as studs, braces and rafters, or top frame of 
car. The woodwork of car trucks is made of oak. White ash is used principally in 
passenger and street cars. It is used in making doors, rafters and some of the lighter 
work of the car. Whitewood is used chiefly in passenger and street cars as outside 
panels and some of the lighter furnishings. Bird’s-eye maple and walnut are used as 
inside panels, mouldings, and inside finishings generally. Southern pine is used as 
longitudinals in passenger cars, taking the place of oak. The body of box cars is covered 
(or sheeted) with the best quality of white pine; the flooring is composed generally of 
Norway pine. The floorings of passenger cars are generally made of oak or Southern pine. 
Everything in car building has to be well finished, closely and firmly put together. I may 
say that cherry, chestnut, and butternut are sometimes used in cars, taking the place of 
walnut, as they are not so expensive, and will give a good appearance to the inside of a car. 


The following is from a leading carriage factory in Toronto. It is especially valuable 


as shewing the sizes of wood required, and the time of cutting it: 


Forest ash is the wood generally used in the construction of carriage bodies, and should 
_be cut in planks varying in thickness from one and a quarter to five inches ; that is to say, 
14, 13, 2 in. 24, 24, 3 in. 34, 4 in. 44 5 inch. Very little of the last mentioned size is used. 
For carriage gears and poles a second growth or a first-class quality of white ash is used, 
and is required in planks 14, 2, 24 and 3 inches thick. Second growth and forest hickory 
are also used in parts of carriages and waggons. This lumber is found most convenient 
when cut 14, 14 and 2in. Forest hickory is sometimes required as large as 24 and 24 
inches thick. Oak and rock elm are used in buggy and waggon shops. Oak is seldom 
ealled for less in thickness than two inches, and is very often required four inches thick. 
Elm 1, 14, 24 and 2 inches. All the above mentioned timbers should not be cut down 
earlier in the fall than the first of November, and not later than the latter part of January. 
‘The logs should be taken to a mill and cut up as early as possible after the trees are cut 
down. 

Basswood and whitewood are the woods generally used for carriage body panels. The 
former should be cut in boards half and one inch thick ; the latter is required in thickness 
from half inch up to three inches ; half, one inch, two and three inches. It does not make 
much difference what season of the year the trees are cut down, but basswood especially 
should not be allowed to lie in the log longer than can be possibly avoided before being cut 
up into lumber. 


From a well-known carriage builder in Markham Township :— 


Of the kinds of timber used in our line of business, first is the white oak, which is of 
original growth here, and is used for waggons, and cut from ten inches to two and three feet 
in diameter. Markham was once noted for good white oak, but it is getting culled out. 
There is quite a lot of red oak, but it is not so good for our purpose as white. It is porous 
and open grained, rotting soon. Next is second growth white ash. It is native here, 
makes good waggon tongues, is used in carriage building, and is cut from ten to twenty 
inches in diameter. Nextis black ash. It is inferior to the white ash and is used chiefly 
in bodies for buggies and light work. It is cut here from twelve inches to two feet in 
diameter, and not worth so much per thousand feet as white ash is. Next is rock elm, 
which is a very useful wood with us here, being very tough. It answers well in waggon 
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like hickory or ash, and is cut from eighteen inches to two feet — 


\ 


and carriage work. Next is hard maple, which is used chiefly in waggon axles. It isa very ‘ 


stiff wood, does not spring 
in diameter. Next is basswood, a wood that grows here and is used in bodies for buggies 


and in waggon boxes. It is a very light wood, is cut from twelve inches to two feet inj 
diameter, and is also used for flooring and sheeting in houses. Next in value in our trade is 4 
shell bark hickory. This wood we have to import. It is a very tough wood, is very _ 
valuable in our business, and is used in rims and shafts for buggies, light poles, ete. Next — 
ig birch and ironwood, which are used to some extent, but not so much as those mentioned 4 
above. In conclusion I might say all of the kinds of -woods mentioned in this letter grow — 
here in Markham township except the hickory, and I believe hickory would grow here as — 
well as any other wood. I have twelve hard maples set out. They are growlug splendidly. - 
Not one died though it was prophesied they would, as people said they ought to have been a 
soft maple. If the Government can throw out any inducement to get the farming com- — 
munity to plant out trees for future use, it would be a great boon to the country and 
community at large, as woods are getting scarce and dearer; so the sooner they commence — 


planting out the better for all. 


naa 


With the increasing wants of civilization, new uses for timber are being continually 
discovered. A few years ago elevators were as rare as they are now common. The follow- | 


ing is from an elevator manufacturer in Toronto :— 


I use pine for framework and the ordinary sheeting in of the hoistways. The frame 
timber is better when cut from logs of sufficient size to allow of say eight by eight inch: 
timbers being cut without the heart. | ; 

For the runners or slides I use black birch ; that cut from large trees suits best for this 
purpose. White ash, oak, rock elm, and maple for the frame work of cars and platforms. 
Second growth suits better for this purpose. For panelling I use maple, black walnut, 
cherry, butternut, chestnut, birch, white and black ash, white and red oak, and sometimes _ 
pine. Either growth will do for this work. All these woods, excepting black walnut, are 
common to all sections of these Provinces. The black walnut grows in Western Ontario. 

The growth of the manufacture in all the branches of wooden wares has increased the 
value of all hard timbers, so that instead of cutting it to waste, owners of land will find it 


to their profit to take care of their timber. | | 
Cherry and birch are becoming valuable timbers and will be, of all the Canadian woods, 


the most likely to take the place of the foreign. 


From an Orillia barrel factory :— 


From a match factory firm at Buckingham :— 

The wood used in our business, matches, is pine, and the very best at that. My stoc 
I obtain in this section of the country, Ottawa. Much that I use is the buttings from three 
inch deal, the piece that is cut from the deal to bring it to Jength. When the supply of 
that kind of stock is not sufficient I use the deal. Of course you know that deal is cut 
from the best and largest logs. Lumber that I use for my cases is largely spruce, as that 
is cheaper and T think makes a tougher case, although sometimes I use pine. ¥ 


From a grain cradle factory at Mount Forest :— 


I get my supply in this neighborhood, but find it getting scarce and require to go some 
distance now to get the required quality. The timber I use for snaithsiselm. I prefer 
white ash, but it is not to be had in this vicinity, only in very small quantities. For 
fingers I use maple, natural crook. That also is getting very difficult to get. The size of 
elm trees should be from six to fifteen inches in diameter ; maple any size. I might say 
all kinds of merchantable timber, such as pine, rock elm, cherry, and basswood are scarce. 


4 
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Mauch use in our manufactory, and is from $14 to $16 per thousand. Original growth aad 
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Of maple and hemlock there is a fair supply in this neighborhood, that is within a radius of 


about six miles. Of course, in the immediate neighborhood, there is little or no timber to 
be bought, the farmers requiring all they have for their own use. 


rom the veneer factory at Harriston :— 


We use mostly soft and rock elm, also birch, which after cutting into proper lengths 
and steaming, we cut up into veneering and harrel staves and cheese box material, We 
also use basswood for manufacturing into barrel heading and tops and bottoms of cheese 
boxes. All the timber used in the factory is grown in this township (Minto), of which 
there is still a good supply. It is of original growth and mostly large timber, from twenty- 
two inches up to four and five feet in diameter, the soft elm especially attaining good size. 
We use no foreign timber of any kind. 


From a prominent piano manufacturing firm in Guelph :— 


We give herein a list and description of the wood used by us in our business, as piano 
manufacturers. Black ash of the largest size and best quality, used for tops and rims of 
pianos, to be veneered with rosewood. Basswood and whitewood of the largest size, and 
best quality, carved into legs and lyres for pianos. Pine of the best and softest quality, 
(white), for keys, and also for bottoms and blocks used in building cases. We also use 
cherry for upright piano cases, and small parts of all pianos, this of the best quality. The 
foreign wood used is spruce, (American), for sounding boards, and rosewood veneer. We 
have found our Canadian spruce too hard and gummy in its nature to answer our purpose, 
It does not give to the piano that sound which the American wood does, andis much more 
difficult to work. You see all the wood we use requires to be of the largest size and best 
quality ; soft grain, not liable to warp or twist, and easily worked. Cherry veneer could 
be used, but there are no mills in Canada that can cut veneer ; we get cherry veneer from 
New York, yet most of our best Canadian cherry lumber goes into the American market. 


The following is from a leading furniture factory in Toronto :— 


Concerning the kinds of Canadian wood we use in the manufacture of turniture in our 
business, I will class them according to their respective value. First, black walnut, which 
is principally used in the better class of furniture, grows in the western part of Canada, 
especially in the counties of Essex, Kent, Elgin, Nortolk, Lambton and Middlesex. In 
all these sections the walnut has become nearly exhausted, and if there is not an effort 
made in planting this valuable wood, it will not take many years to become extinct for 
commercial purposes. The price we pay for first-class walnut is from $80 to $100 per 
thousand. Cherry is another wood that is used for the better class of furniture. It grows 
generally all over Ontario, more or less, and is becoming very scarce, owing to the demand 
for it in the United States, where most of it has gone. Its market value is from $40 to 
$50 per thousand. Oak is used by us, but not very extensively, it not being always very suit- 
able for furniture. Value about $30. White pine is much required in our business, but 
it needs no comment from me, as no doubt you are well acquainted with that class. Hard 


maple, or sugar maple as it is sometimes called, grows extensively throughout the whole 


of Canada, From it we make our inferior class of furniture, such as chairs, bedsteads, etc. 
Value about $16. Rock and soft elm are getting to be very much used for a certain clase 
of furniture, because it is so easily worked. It is cheap and abundant. Price, about $12 
to $14 per thousand. Soft maple and whitewood are woods that we handle a large quant- 
ity of, especially the maple. These grow luxuriantly in the western part of Ontario, and 
are always found abundunt where there is walnut. Their price per thousand is from $16 
to $18. Butternut is also used in cabinet-making. It grows generally all over the Pro- 
vince, is not very abundant, and is getting scarce. Price, from $25 to $30 per thousand. 
White and black ash are valuable woods for our business, and very much used. They grow 
generally all over the Province in large quantities, especially the black ash, which has a 
very beautifulgrain. Its price ranges from $18 to $25 per thousand. Basswood also is in 


old trees we prefer for our business, as they are better adapted and easier worked. Second 
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growth is better for bending purposes. Of it we use a little, but it is more adapted for 
waggon and carriage making. 

“Some further details of the uses of woods in furniture, may be interesting. For in- 
stance, chair and table legs are made of maple or birch, those of the better class of tables, 
of walnut ; the curved portions of chairs, such as arms and backs, of rock and soft elm. 
Seats formerly made of basswood are now water elm, except those of rocking-chairs, which 
are still basswood. All visible portions of first-class tables are generally made of one wood, 
such as walnut or cherry. ‘The inside machinery of extension tables, as of other furniture, 
where great strength and freedom of movement is required, is of white ash. Swamp elm is 
largely used for the tops and sides of tables, the legs being generally maple. Wash-stands, 
visible portions, of soft elm, concealed ones of pine or basswood. In bedsteads displaying 
the large smooth boards which are now fashionable, walnut, ash, red oak, and water elm 
are used, the upright portions being often maple, ash or walnut. Sideboards and ward- 
robes are made of cherry, red oak, water elm or walnut. Some of these woods are used for 
such purposes, veneered with more showy ones, frequently of foreign importation. In 
common chairs, cheap tables and bedsteads, the woods generally used are basswood, white- 
wood and water elm. 


The next is from a similar firm in Belleville :— 


The descriptions of Canadian woods used in my business, are black ash, black birch, 
cherry, soft and hard maple (beech is also used for chair work), grey or swamp elm; this 
last, of late,is coming into extensive use, and has a beautiful grain, and makes a fine 
cheerful finish. The objection which formerly prevailed against elm was the difficulty of 
drying it to keep straight, which is now entirely overcome. Basswood is largely used ; our 
black walnut nearly all comes from Indiana. All the other kinds named are native woods, 
and except some basswood and some ash, are all of original growth, in fact the two latter, 
in my mind, are the only ones which would reacha size fit for use in less than about seventy 
years. From casual observation, basswoo:l will grow to a diameter of from ten to thirteen 
inches in from seventeen to twenty-five years in favourable ground. Soft maple is very use- 
ful, but comparatively scarce. Birch is next in value to cherry, which is next in price to 
black walnut. Cherry is not abundant in this section, but birch is found in abundance 
just, north of us, and is yearly increasing in demaud. 


Though scant of space | am persuaded to give my readers the following well written 
little essay by Mr. J. B. Smith, a gentleman connected with one of our principal Toronto 
lumber firms. It is a mass of valuable information, and comes from a thoroughly practical 


Man : 


The reckless waste of woods which has been going on for years, must eventually find — 
an end in the total destruction of the timber with which this Canada of ours was once so — 
bountifully endowed. The losses incidental to the getting out of logs have been partially — 
estimated, but the consequential damages, such as the changes i in the “climate, water supply — 


and others, cannot be computed. Let ¢ any Canadian of middle age recall the appearance 


presented by the forest in the days of his youth, and compare that with the present. He 
will remember the immense monarchs of the forest that stood towering in their rugged — 
strength. ‘The Monarch Oak, the patriarch of trees ;”’ the wide spreading beech, the ash, © 
Venus of the forest, with the feathery lightness of its foliage ; the noble elm, the butter- 
nut, hickory, and the birch, with others, many of which have disappeared, And what will ~ 
our Canadian now see? No well guarded young trees replacing those which fell before the ~ 
unrelenting woodman’s axe, but dwarfed specimens of unhealthy progeny, or the fast — 
decaying stump, a memento of departed greatness. Our duty 1s clear, not to mourn over ~ 
the past wanton waste, but to be up and doing, providing for the reproduction of woods — 


each year becoming more scarce. Reproducing is our sole recourse. This cannot be too 
strongly urged upon our farmers. We know what description of timber grew in certain 
localities, why not replant? In some counties walnut, whitewood, white ‘ash, etc., were 
to be had in abundance. Now few of these trees are to be found. N ecessary information 
can be obtained and furnished to all wishing to engage in arboriculture. Few of the trees 
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of our forests but have been manufactured into lumber and placed on the market, They 
are all used in the many industries—ash (white and black), birch, beech, basswood, butter- 
nut,.balia of Gilead, cherry, cedar, chestnut, rock and soft elm, hickory, hemlock, hard and 
soft maple, red and white oak, pine, tamarac, spruce, sycamore, walnut and whitewood. 

In agricultural implements, including waggons, are uged white ash, oak, maple and 
rock elm. 

Buildings—pine, hemlock, maple, oak, black ash, elm, birch, butternut, cherry and 
chestnut. , 

Boats—pine, oak, spruce, tamarac and cedar. 

For cabinet work—birch, soft elm, maple, cherry, walnut, butternut, oak, black ash,. 
basswood, ete. 

Car building—oak, pine, cherry, birch, maple, tamarac, walnut and whitewood. 

Pianos and organs—walnut, whitewood, basswood, pine, chestnut, cherry, oak. 

Tool handles—birch, maple, ete. 

And a host of minor industries all contribute to consume the products of our forests. 
We are not content with our native woods, but go to far off climes for lignum vite, box- 
wood, mahogany, rosewood, baywood, tulip wood, holly, etc. These we cannot produce. 
The average diameter of trees manufactured into lumber is from 18 to 24 inches ; this 
includes all the above mentioned kinds. These are, in the close grained woods, mostly the: 
original ; of a few they cut up the second growth. 

The different species I have enumerated are to be found pretty evenly distributed. 
Walnut, whitewood, ash, maple, hard and soft elm, oak, balm, hickory, chestnut, sycamore, 
pine, basswood, cherry, are to be had in greater or less quantities in the south-western 
counties. or birch, rock elm, beech, maple, basswood, poplar, pine, hemlock, tamarac, we 
go to the northern and north-western, as well as the eastern counties. Black ash is at present 
a plentiful w od and can be obtained in almost any part of the Province. Soft elm is. 
abundant, but even with our present plentiful supply, it will not, long stand the demands 
made by American dealers, who, taking none but the largest and choicest trees, use 
quantities of this and other timber in manufacturing staves. Each year sees a 
diminished quantity of hemlock. Our supply of bark for tanning will soon be exhausted.. 
Cherry is very searce ; what we have isa poor quality. The demand for this wood during 
the past year has almost exhausted our supply, In the process of ebonizing, so much in 
vogue, great quantities of cherry are used. White ash, butternut, and white oak, are also. 
becoming woods of the past. Of walnut very little is to be had, and that is cut from 
partially rotten logs, which, when it was more plentiful, were cut, and, not being considered 

‘sufficiently good, allowed to decay. We rioted in the abundance of our forest wealth and 
are now suffering somewhat of the evils attendant on such a course. To-day we import 
-whitewood and walnut from places to which formerly we exported large quantities of the: 
same timber, much superior to what they are now bringing in. 

We find the difficulty of getting a good quality of white oak, white ash and cherry 

increasing each year. 

| We are certainly opening up and clearing the country, but at a terrible cost. 

| In fine, unless we at once begin to reproduce, the limit of our forest wealth will soon 

be reached. It is not inexhaustible. Fires, cattle, and men, not Jumbermen alone, but 

campers, hunters, ete., seem combined to destroy vuhe remnant of what seemed an endless. 
supply, as well as to prevent the growth of young timber. 

4s to the prices of Canadian woods, it is difficult. to give you, as prices differ so mach, 

they being regulated principally by the general run of the stock under negotiation, and the 

average quality of stock in different parts of the Province are not at all alike. However, I 

will give you the prices we would pay for the different kinds, loaded on cars at point of’ 
shipment, per thousand feet: cherry, $35 to $40; butternut, $30 to $35 ; chestnut, $19 to 

521; white oak ani white ash, $18 to $20; red oak and black ash, $12 to $14; soft elm,. 
38 to $9; rock elm, $10 to $11; whitewoud, $19 to $20 ; basswood, $11 to $12; sycamore, 

$12 to $13. : 

| Above prices are for first and second quality, together to average not less than fifty 
der cent. of first. Cull cherry and butternut is worth about $14. Culls in the other woods 
vould be worth about one-half the above prices. Pine is generally bought. mill. run, with: 
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mill culls out, and is worth from $10 to $14, according to the percentage of clear lumber in 
the stock. Mill culls are worth $5 per thousand feet. Hemlock bill-tuff is worth (up to 
sixteen feet long) $7, and an advance of fifty cents per thousand for every two feet over - 
that length up to say twenty-two feet ; over that length it is worth considerable more. 


DESIRABLE TREES TO PLANT. 


‘It was the original intention to give here a full chapter on the best method of planting 
with a view to appearance, but want of space forbids. A few suggestions may be, how- 
ever, given. We should consider to what trees our soil and climate is adapted. <A tree 
of any variety, flourishing well, and throwing out branch and leaf in their season with 
strong and hardy life, looks better than another, however high its name in the catalogue, 
which struggling only keeps existence, and never arrives at the fulness it attains elsewhere. 
Then, another point, wonderfully neglected in setting out trees, is colour. If you look 
abroad throughout the wonderful variety which nature offers here, you will see foliage of 
a pure cream colour—of bright silver hue—of an infinite number of greens—of bright 
gold—of delicate brown—of rich crimson, and many more. We should notice what they 
are at the four seasons ; we should also remember the height of the trees ; that some can 
shew well above those adjacent ; and that some colours are ever most beautiful when 


set off by certain others. It is not as if our climate were unpropitious ; on the contrary, 
trees of endless variety of form—of infinite charms of colour—flourish luxuriantly here. 
And we shall find that if we take advantage of the variety, and plant with a remembrance 
of the etlect one tree has near another, that we shall soon have charming pictures ; and 
shall also have supplied a background of foliage which, seen from another point, will 
itself form a picture equally charming. Our trees—whether plantation, wind-break, or 
clump—will consist of varieties sutliciently near for pleasing comparison and advantageous 
contrast, yet not in that general jumble of undistinguishable foliage which renders the eye 
careless, till it passes trees as pebbles in a walk. And how easily and cheaply improvable 
are our surroundings. I visited lately two farm-houses. Opposite each ran the same high 
bank—in both farms almost useless land. But in one case it was a barren hill seared with 
dry water gullies. In the other it had been ten years planted, and now a beautitul growth 
of trees—so placed as to display in each its particular beauty—crowned the summit and 
came half way down the slope ; the lower slope had clumps of shrubs, cared for and in 
luxuriant growth. The difference—the superiority of the last residence, from this little 
piece of forest work alone—forced itself on the least cultivated, and was indescribable. 
Yet the cost had been very trifling. In Ontario, nature off-rs us, in trees, what colour, 
what form, we choose of a thousand kinds. Of this great choice we have but to take 
advantage, to render our farms shortly as beautiful as the utter deprivation of the fo. est j 
has made many of them hideous. 

It may be suggested, in choosing trees with reference to beauty, either alone or in 
contrast, that the manner in which the different varieties reflect the light, and the kinds 
and lines of shadow produced, should be thought of. If we look at a Lombardy poplar 
we shall find that the lines of light and shade are upright and narrow. Then take a 
beech, the tree is in stratas ; the light and shade in large level flakes. The white oak is 
again different from either ; its fewer and larger branches radiating irregularly from the 
great trunk give large, uneven, but more grand and picturesque masses of shadow, and * 
brightness than those of any other tree. The cedars often grow so close branched that 
their shadows are but one. The maple has numerous openings for shade and sun, but — 
they are too many, too small, and too regular to do more than assist the general effet of 
the tree. If we examine foliage critically, we shall find a thousand differences to aid — 
our selection, and one view of nature is worth many of books, for trees diffir with 
localities, and the observer can soon find for himself how they appear ‘Where he desires 
to plant. 
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We generally plant that trees may be seen from a given point. If this central point 
be the house, the views of the house from the road, and towards the road from the house, 
are the chief vistas to leave open, not in straight rows of trees, but that, of the curving 
lines of plantation edge, of grove, clump, or single tree, none shall stand in the way of 
the view you desire, while, as the eye glances along the opening it shall observe trees on 
either side in graceful barmony or appropriate contrast. 

Without attempting an extended list, it may be said that of those in reach of all, for 
planting in the open, the oak (white and red) should be mentioned. When in leaf, the masses 
of its foliage reflect the lights and shadows as do few others. Before planting, with all 
trees it is well to observe the effect of this, and consider which you would choose in 
contrast. It grows a large and handsome tree, with a peculiar appearance of solidity and 
strength in the trunk and branches, and will thrive on poor soil. It is said that trees 
influence character. One can imagine that the daily walk along anavenue of fine oakg— 
their firm position—their rigid branches defying the storm—the steel-like and martial 
flash of their unbending and hard-edged leaves—might possibly arouse thoughts which 
would have sume such effect. 

“To convey by words alone,” it is said, “an idea of the grand and varied expression 
of full-grown vaks would be a task as difficult as to impart the awful sense of sublimity 
inspired by rolling thunder.” 


** Jove’s own tree 
That holds the woods in awful sovereignty.”— Virgil. 


The beech.—Some object to this, as being likely to die out. In those cases when I 
vhave known it do so, it had been transplanted from the shade to the sun, which had beat 
on its bark. The forest bark is tender. (This can be shaded by a V board). But I 
have generally known it to do well, and it has this peculiarity—its habit is often to branch 
in sections above one another, giving broad level flakes of light green foliage across the 

whole tree, which, swayed by the breeze, give an admirable and ever-changing effect. 
Its roots run close under, and sometimes lift themselves near the trunk, above the 

| ground. 


*“‘ There at the foot of yonder nodding beech, 
That wreathes its old fantastic routs so high.”—@rey, 


The elm—Nothing can exceed, in graceful appearance, the lofty urn-like form of this 
remarkable tree. The beautiful curves of the branches into which the trunk, near the 
ground, divides, and which each then seems to form an independent tree, rising high by 

itself, then uniting with the rest in an immense spreading head., give this peculiar form. 
It should be remembered that where beauty is the object, trees which naturally grow as 
| these should be given space to follow out their habit. Some pruning, when small, will 
| greatly assist. For avenues, these trees need eighty feet between the rows. 
“Of all trees,” says Beecher, “no other unites in the same degree, majesty and 
| beauty, grace and grandeur, as the American elm. Take them away, and who would know 
| the land} Villages that coquette with beauty through green leaves would shine white 
| and ghostly as sepulchres.” The witch elm should be mentioned It is more square in 
form and massy in foliage—equals in size the large oaks, and is one of the noblest of park 
trees. 


“‘ Harp of the North, that moulder‘ng long hast hung, 
On the witch elm that shades Saint Fillan’s spring.” 


The ash is also a very beautiful tree, and, above others, sways gracefully in the wind. 
Its bark, too, in its many channelings, is very handsome. In our climate, with the long 
winter, the appearance of tre-s when destitute of their leaves is an important point. 
Trunk and branches, for long periods, are visible here. I have been where, of a@ summer 
afternoon, too warm for exercise, too bright for sleep, the long line of waving ashen 
foliage, from window to park gate, seemed, in the incessant change and continuous rush 
'and play of its heavy leaf wreaths in the breeze, to arouse such succession of thoughts 
_ as passed the hours as pleasingly as might an agreeable book, or lively companion. 


/ 
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The nut trees—hickory, chestnut, walnut, and butternut—will, with care, all thrive 
and look well in many parts of our provinces. The length of leaves of the two latter 
give them a flowing grace so unique as to demand consideration in planting. Between their 
and ordinary foliage is a difference, not so great as that between evergreen and deciduous, 
but still strongly marked. It is that each leaf is of many leaflets, of a pale, yet warm 
and glowing green, and that, looking at the tree, you see that they seem to back each 
cther, and hang rank on rank into the depths. 


The basswood is a excellent tree to plant. It grows rapidly—soon the smooth tall 
sapling will swell into the thick rough trunk, and the broad soft leaves form a wide arbour 
overhead, while the mass of rich white blossoms will, if yon plant trees enough, feed your 
own and your neighbour’s bees till both shall have honey for winter. If we choose to be 
epicures about shade, it is thought that, as a rock gives cooler shade than a forest, so a 
basswood gives more agreeable shade than other trees. In this case, it is said to be 
owing to the foliage—the numerous layers of large, thick, moist leaves. 


Then there are the larches and evergreens, the growth and appearance of most of 
which is elsewhere described. 


Of the maple, hard and soft, much has been said elsewhere. For shade, there is no 
better tree, and in summer rows of maples, well-headed and thriving, form a most 
brilliant feature in the landscape—in fall—one almost gorgeous. A word also should be 
said concerning the soft maple. In most places there are some grounds which cannot 
well be drained, and are consequently unproductive. If soft maples be here planted, close 
at first, thinned out thoroughly in time and given full space, they grow to one of the 
finest of our many fine trees. Soft maples of which I remember the planting are now 
nearly four feet through at the base. Their growth, dividing, not single stemmed, 
and the broad branching head, renders them excellent for all ornamental purposes 
Their autumn leaf, too, is of a far more rich and delicate crimson than is that 
of the hard maple, and if you will plant them in a northern exposure, where they will 
receive the full weight of the first sharp frost, you will have nearly every fall the most 
pleasing sight nature can afford. 


If we want a rapidly growing tree, there is the silver poplar. In twenty years I 
have seen it cut down—a tree three feet six inches through, seventy feet high, and sixty 
in spread, giving four cords of firewood to the tree. It is of very fine appearance—its 
leaves silver on one, clear green on the other side, and partly of aspen nature, then flutter- 
ing continually breaks, a white and emerald sea, over its whole surface. J have had the 
wood tested—as firewood it nearly equals maple—as beams it is twice as tough as pine— 
as panels it has a beautiful yellow grain. But, as before warned, near ploughed ground 
it will run and sucker. 


The birch—a very beautiful tree, whether we choose the cut-leaf or the more ordinary 
variety. The bright white bark, contrasting against the green leaves, shows well in many 
situations. In winter, if you happen to pass a large birch, stop to examine it, and it will 
repay the time, and prove that trees were meant to please the eye in that as in the © 
warmer day. The great trunk below—the subdividing pillars of clear bright white above — 
—the wonderful ramification of abounding branch, twig and bud, all arranging themselves ~ 
as they grow in a careless gracefulness of forest architecture which the painter can 
indeed imitate, but could never imagine, is worth thought and study. The branches of the 
weeping birch possess even a more mournful beauty than that of the weeping willow. 


“Where may the grave of that good knight be? 
It les on the slope of the mighty Helyellyn, 
All underneath a young birch tree.” 


“Nothing,” it is said, “can well be prettier, seen from the windows of the drawing- 
room, than a large group of trees, whose depth and distance is made up by the deep and 
heavy musses of the ash, oak, and maple, and the portions nearest to the eye on the 
lawn terminated by a few birches, with their sparkling white stems and delicate, airy, 
drooping foliage.” : 
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All of these make good timber ; all head out in the open, or if grown in close 
plantations will form tall straight trunks with small heads. But, with these, as with all 
' trees, it must ever be remembered that if care be given (as directed elsewhere) they will 
grow three times as well as without. I saw a grove of maples at Hastwood this summer, 
planted fifty years ago by the employes of an old admiral, carelessly, and afterwards left 
to be knocked about by cattle. They grew—even that is surprising—but they are now 
only three or four inches through. 

It cannot be too often repeate! that trees will grow without care, but much more 
rapidly with it. We ask the value of a plantation—what money it will bring, and whether 
it will yield returns as wheat or barley. But consider the many ploughings and harrow- 
ings—the manure—the labour given, while we give the trees none. But keep the ground 
around the trunk shallowly stirred, and notice how soon the timber will expand— 
how thick the rings of each year’s growth—what wealth of leaf and branch will spring 
above. To this list many more trees might have been added; but they will, to a great 
extent, be found mentioned in the body of the work, by those who have made their 
growth the subject of actual experiment. 

I have the pleasure of appending here some notes on four trees from the well-known 
pen of W. Saunders, Esq., London, Ont., who says :— 

I submit hereto a few notes on some forest trees which I believe to be well adapted 
to the climate of most parts of Ontario, and which possess so many points of merit that 
they deserve to be better known. 

The Norway Maple, Acer platanoides. This is well entitled to a place in the front 
rank among useful and ornamental trees. It is a rapid grower, making, when well 
established, from one to two feet of growth each year, and in the course of ten years 
under favourable circumstances will attain a height of from twenty to twenty-five feet. 
The Norway Maple is a very handsome tree with a beautiful round head, clothed with 
long-stalked broad leaves, not deeply notched, smooth and of fine texture, with a rich, 
deep, glossy-green colour. This species, in common with most other European trees, is 
much more thickly branched than any of our native maples, and on this account furnishes 
a more complete shade. It is as early in leaf in spring as any of the other species of 
maple, and retains its foliage a week or two later in the autumn, enduring such early 
frosts as wither the foliage of our native species, without being materially affected, and 
only losing its leaves after the frosts become very severe. The bark of both the trunk 
and branches is neatly covered with longitudinal lines, giving it a very pretty appearance 
when deprived of its leaves in the winter. I regard this as one of the most beautiful 
maples in cultivation, unsurpassed as an ornamental tree, while its perfect hardiness sug- 
gests its suitability for more extended forest planting. 

The wood is valuable for fuel, also for cabinet work or building material ; it is easily 
worked and takes a fine polish. This tree is found native from Norway to Switzerland 
and was introduced into Great Britain in 1683, since which period it has been in constant 
cultivation there ; it grows from thirty to sixty feet in height. In Norway and Sweden 
sugar is made from the sap of this tree. A maple so useful and hardy as this deserves to 
be extensively planted in Ontario. 

The ash-leaved maple, Negundo fraxine folium. This tree, known also as the Mani- 
toba maple, Box Elder and ash-leaved Negundo, is not a true maple, but is very closely 
related to that genus. It is a very rapid growing tree, found native in many districts in 
the North-West, and is said by botanists to be found from Canada to Carolina. Professor 
Macoun in his recent “‘ Catalogue of Canadian Plants,” says a few trees of this species are 
found in the valley of the Humber near Toronto ; also eleven miles up the Kaministiquia 
river, west of Lake Superior, and on an island in the Lake of the Woods. It is abundant 
in all the valleys of the tributaries of the Red River and of the Saskatchewan coming 
from the south ; also abundant on the streams flowing into Lake Winnipegosis. There 
seems to be two varieties of this tree, a southern and a northern one, the southern form 
being a comparatively slow grower and tender, having the leaves of a yellowish tint and 
more or less convex on the upper side. The northern form is extremely hardy, of rapid 
growth, darker in foliage and has the upper side of the leaves concave. Those who wish 
to plant this tree should bear this fact in mind and procure their young trees or seeds 
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from a northern source, for should they obtain the southern instead of the northern 
variety disappointment is sure to occur. This tree is very extensively cultivated in the 
North-West and is the principal variety planted on the streets in the towns there. It is’ 
not a large tree, seldom exceeding thirty feet in height, and is said to reach its full growth 
in from fifteen to twenty years. A specimen tree of the northern form planted by myself 
six years ago in a rather poor sandy soil now covers a space of more than twenty feet each 
way, is fifteen or sixteen feet in height and has a trunk about eight inches in diameter 
near the base. It is a very succulent tree and in Manitoba is very hable to be attacked 
by green-plant lice, which secrete a sweet fluid on the foliage and this attracts large num- 
bers of flies. I have not seen any instance of this in Ontario. From its rapid growth 
and low stature, and from the fact that if permitted it is low-branched, the branches 
almost covering the ground, it is well adapted for forming shelter belts often so important 
in protecting other more tender trees, crops, buildings, ete. 3 

The Western Catalpa, catalpa speciosa. ‘This species of catalpa is a native of the 
low lands bordering the lower Ohio and the banks of the Mississippi in Missouri, Ken- 
tucky and Tennessee. It is a vigorous and rapid grower, producing large and handsome 
foliage and clusters of beautiful flowers early in June. As an ornamental tree it has few 
equals, and notwithstanding its rapid growth it produces timber which, though soft, is 
extremely durable and of the greatest value for ferice-posts and railway ties. Jt has not | 
yet been extensively tested in Ontario, but wherever it has been tried it has thus far 
proved quite hardy. Having been selected by the directors of the Fruit Growers’ Associa- 
tion of Ontario as one of the trees to be distributed among the members of the Associa- 
tion throughout the Province during the coming spring, it will thus be extensively tested 
within the next few years. On my own grounds near London it has stood the past three 
winters without the slightest injury, notwithstanding ‘that on one occasion during that 
period the thermometer reached more than thirty degrees below zero. 

The European Larch Lariw Huropea. This tree, so highly valued in Europe, has 
not yet been grown to any considerable extent in our Province. A few have been 
planted here and there for ornament, and a clump of upwards of balf an acre has been 
planted on the grounds of the Agricultural College in Guelph for the purpose of testing 
its comparative value for forest growth. Trees planted by myself have grown within five 
or six years from two feet to twelve or fourteen feet in height. In Europe the Larch 
attains in the course of fifty years a height of eighty feet or upwards. It will grow 
rapidly in almost any soil and in almost any situation, and the wool is very durable and 
valuable for many purposes. ‘The tree is very ornamental in summer, when clothed with 
its beautiful pale green foliage, and since it will grow fre:ly on very poor Jand it should 
be widely tested. A recent writer has well said, “There are thousands of acres in — 
Canada which cannot be converted into arable land, but which, if judiciously planted — 
with European Larch would soon become most valuable and add immensely to the wealth — 
of the nation.” 


PLANTING FOR SHELTER. 


The following directions and ideas are from the Minnesota Forest Manual, and wil] — 
be found valuable here. They are based on twenty years’ experience :— 

Among the objections to indiscriminite planting is thisevery important one. That a — 
group or belt in the wrong place will cause the snow to drift and block up the road, | 
while judicious planting will keep the same clear, and at the same time answer all the — 
purposes of a wind-break. Suppose, for instance, that a farmer plants a close row or two, — 
or more, of leaf-shedding trees, on the north or west side of the highway. Those who have — 
for a few winters lived in the North-West know very well that the highway.so planted,will be — 
blocked with snow, and will probably be impassable the entire winter! How then, are we to — 
prevent this? Let us plant our forest belt on the north and west boundaries of the farm; — 
and on the south and east a single row of trees, eight or ten feet apart, to support the wires 
for our future fence. In this way, we get all the advantages possible from forest planting. 


— 
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In the first place, we have considerably ameliorated the rigour of the climate ; we have our 
timber lot easy of access, as it is on the highway ; we have a row of trees for live posts, 
and for ornament, which will never cause the snow to drift, and we have the south and 
east sides of the farm open to the public view, so that we can see and be seen by the 
travelling public. And in addition to this, we can also use the outer and inner row of 
our forest belt to support wires for fencing; thus having a living row of fence posts 
around the entire farm, which will not need renewing in our day and generation. Then 
across the way, we have the benefit of our neighbour's forest belt, to protect us from the 
south and east winds, which hardly ever cause the snow to drift, as it has been observed 
that nearly all our blizzards come from the north and west ; and further, we have a high- 
way so plainly defined, that the wayfaring man need not eet lost in the storm. 

Plant heavily on the north and west, lightly on the south and east, evergreens, if 
possible; if not, what you can get. 

If we would grow tall, straight forest trees, we must have them quite near together 
when small. If too far apart, then they will take the form of shade trees, having short 
trunks and wide spreading tops, which are not desirable for a valuable forest of timber. 
Trees planted twelve feet apart, as some are doing, will never make a valuable forest. 
And when would we begin to thin it, in consequence of its becoming too close on the 
ground? I should not look for that time to come in my day; for when we cut one tree we 
have a space of twenty-four feet. If we plant closely, we will have an annual return for 
our labour a number of years before we would think of cutting a tree, if we had planted 
twelve feet apart, and the trees still left will be of far more value. They will not be 
mere shade trees, having short trunks. They will be tall straight trees, useful for any 
purpose. There is another benefit derived from close planting, for if well cultivated, in 
two years they will take care of themselves. But, if planted twelve feet, we may keep on 
cultivating at least five years, and then we have but little value. 

“The value of close planting can be realized much better after the very sad experi- 
ence of 1874. There are several points that may be urged for close planting. ‘he force 
of these observations will be much better appreciated when we have carefully examined 
the facts which can be adduced by experience. Trees should be planted closely. 

1. For the mutual protection of the trees. 

2. For economy of culture. 

3. For immediate protection. 

4, For the purpose of securing available timber. 

5. For:the purpose of securing early returns from our planting.” 

Again, in speaking of planting twelve feet apart, he says :— 

‘Trees thus planted will not serve the purpose of a forest, but virtually become an 
open orchard.” 

Judge ©. E. Whiting, of Monona county, Iowa, remarked in 1869 that he had at 
first planted Cottonwood eight feet apart each way, giving each tree sixty-four feet of 
ground. They grew well, but too many branches in proportion to the amount of body 
wood. He had adopted the rule of planting three feet each way, giving nine square feet 
to a tree, and in this order they grew tall and straight, soon shaded the ground, and in 
three years needed no further Suhivation than thinning as became necessary. 

It has been found that belts from seven to eight rods in width are, all things taken 
together, the best. These belts should be p lanted on the outside with some evergreen 
whose roots strike deep into the ground and do not spread near the surface, and whose 
leaves and branches will afford protection from the winter winds. In the center can be 
placed the deciduous trees. The trees for planting should be those best adapted to the 
soil and situation, and wil vary much with different localities. There are, however, 
certiin trees, such as the larch, Scotch and pitch pine, that are so well adapted to dry 
soils, rich or poor, and the Norway spruce, Scotch, Austrian and white pines, American 
arbor vite and ash, which are best for moist, rich soils, and which so fully meet the 
wants of the farmer, that they should always form a large portion of his planting. Belts 
composed of Scotch pines, Norway spruce, white ash, and European larch, planted from 
the outside of the belt, in the order named, have been found to meet, in almost every 
particular, the need for which they are planted. 
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Speaking of evergreen planting, it is remarked :—We drive over many weary miles 
of this kind of country ; but we must acknowledge that it is very cold. 


But here, at last, we find a different scene. The atmosphere has changed,—it 
appears to us by contrast,—to that of Indian summer. We hear the wind howling in the 
air overhead, but we do not feel it as we did; but, now, what is the matter ? 


Here are some hundreds of evergreen trees, disposed in groups and belts, about a 
farm-house, which we find, on enquiry, to have been transplanted from the forest a dozen 
years ago. Here we have a bit of summer in the middle of winter. 


Nothing very fine yet, it is true, but promising much in the future ; but still enough 
‘to add much to the attractions of the home; enough to reduce the cost of winter’s fuel 
quite noticeably ; enough to shelter every living thing about the place in the coldest 
storms, of the coldest winters ; and, enough to repay the planter many times its cost in 
beauty alone, for ‘a thing of beauty is a joy forever,” and is worth striving for, even on 
a farm. | 


When it is taken into consideration how easily the different kinds of native varieties 
are transplanted, and how very fast some of them grow, in almost any kind of soil, we 
are greatly astonished in traversing the country, to see how very few people have availed 
themselves of the bountiful supplies which nature has furnished. 


That sort which is found to succeed best in your locality, is the sort most largely t® 
plant. For instance: In this part, there is nothing like the white pine. We hav® 
planted a hundred fold more of this than of any other variety. One on the lawn, twelv® 
inches high when planted thirteen (13) years ago, measures to day, with tape-line, eight 
(8) inches from the ground, forty-one (41) inches in circumference, and twenty-one (21 
good long paces around the lower tier of branches. | The pines—Austrian, Scotch and 
black, are all good. So is red cedar and arbor vite. So, also, is balsam fir. 


Any soil that will grow a good crop of wheat, will be suitable for evergreens. It 
must be well prepared—deeply plowed, and finely pulverized. A good plan is to prepare 
a strip, where there is to be a permanent wind-break, on the north or west side of the lot, — 
which it is desirable to improve ; and for two rows of trees, of large growing kinds, as the © 
pines or spruces, about twelve feet wide ; for smaller growing sorts, ten feet will do. In 
this strip mark out two rows, or draw two lines five feet apart for the large, or four feet 
for the smaller growing kinds. 


| 

Now we are ready for the trees, and if they are to come from the forest, we choose 

a rainy, or at least a cloudy day in the spring (never in the fall), just about the beginning ~ 
of seeding ; or, if time is no object with you, wait till the buds swell (don’t wait till — 
they have grown), the time of which will vary nearly,a month, in the different varieties. © 
This is the very best time to move all sorts of evergreens, although we know that an — 
expert can transplant them successfully at almost any season of the year. Take your — 
waggon, a few wet horse-blankets, to cover the trees as fast as dug, and go to the place © 
previously selected, and carefully dig and cover up such trees as you wish, always 
remembering—and I wish to impress this fact upon the mind of every one who undertakes ” 
his business :—THAT THE ROOTS MUST NOT BE ALLOWED TO DRY IN THE LEAST, or be — 
exposed to the sun or wind for a moment, if you wish first-rate success, and vf the roots — 
should become nearly dry, throw them away at once, as it will only be labour lost to take © 
them home and plant them. And also, if you wish to make fine trees in the future, you — 
must be*content to select small ones now, from two to eighteen inches high; the smaller ~ 
the better. Nursery grown trees may safely be somewhat larger; but even in this case — 
small ones will be best, and they will certainly cost less. If you are obliged to use — 
nursery grown trees, select to order your trees early ; don’t be put off till June. Two or © 
three-year old seedlings, which will be from two eight inches high, will be most profitable, — 
but if it suits your case, get them larger. | 


Having brought our trees through the first season all right, we are apt to congratu- — 
late ourselves that our work is done. On the contrary, here is just where many planters — 
suffer shipwreck. Now is just the time to make or mar the beauty of our trees, if we wish — 
them to be what evergreens ought to be, with branches sweeping the ground, in all the — 
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luxuriance of full foliage. In order to attain to this perfection of form and foliage it is 
necessary to keep down every vestige of weeds and grass while the tree is making its new 
growth, as the young shoots are then very tender, and those in contact with the grass will 
be smothered. This can best be attained by thorough cultivation where we have them in 
rows. After a tree has attained its annual growth, say about the last of July, it will be 
able to take care of itself; yet, if time can be had, it will be well to keep all grass and 
weeds away from it always. For trees on the lawn which are not yet large, a good plan 
is to invert the sod with the spade to the depth of three or four inches each spring, say 
in May, six inches to a foot outside the lower limbs. This keeps the ground mellow, and 
also, for a time, kills the grss ; but this plan will only be allowable in good, rich soil, and 
will not do at all in sand. Here we must mulch with good rotten stable manure, and to 
get the full benefit of it, the operation should be performed every fall, and if too much 
material should accumulate, scrape away the old before applying the new. And this 
mulching is not understood as it should be. We must not pile up little conical heaps of 
stuff about them, but spread it beyond the lower branches six inches or a foot, quite 
thickly on the outside, and growing thinner as it approaches the centre, where it is not 
necessary to have anything, as the foliage itself will keep that part of the earth moist ; 
and thus we have a kind of resorvoir, in the middle of which is the tree, and which will 
retain the moisture which falls on the branches. In this way we keep the soil rich and 
loose for the small rootlets, which will always be found to extend further out from the 
trunk than the branches, and of course these must be fed if we wish the tree to prosper, 


After lawn trees, in good soil, have grown to large size, say twenty feet and upwards, 
it.is only necessary to attend very carefully to keeping down the grass, mowing once in 
ten days till the tree has attained its annual growth, which will be as before stated, about 
the last of July. If the soil is poor and the tree does not seem to do well, a good plan 
is to mulch heavi/y with good rich manure in the fall, and remove again in the spring, 
after the rains shall have washed the substance of it into the ground. Neglecting to attend 
to these ‘things will assuredly, in time, cause the lower branches of most varieties to die 
out, and thus give us a poor, scrubby-looking specimen, only fit for the woodpile. 

Never plant your evergreens in the fall of the year, but do it in the spring as early as 
you can obtain the trees. 

Do not set your trees in the ground deeper by an inch than they stood in the nursery: 
Use no manure of any kind in planting evergreen or larch, but let the soil be mellow and 
friable, without lumps in contact with the roots. 

Never dig deep among the roots of your trees, but keep the soil mellow and moist at 
the surface by a light mulching of bruised straw or hay, that will prevent the weeds from 
growing. 

There are two different ways—each having its advocates—one by mulching, one by 
keeping the ground stirred above the roots of a tree. But if the last be used, we must 
remember it is only the surface we stir. This will vary in different trees. With some we 


may go much deeper than with others, yet not disturb the roots. 


On tree pruning, a great difference of opinion exists. You don’t want to prune your 
trees late in the winter, nor when the sap is flowing freely. As to the exact time when 
to prune, I do not attach much importance ; so do your pruning as soon as the tree needs 
it. When you grow a young forest, you can almost do your pruning with your thumb 
and finger, by pinching off the young shoots soon after they start. But, when you have 
neglected this, and the limbs have been allowed to have their own way any length of 
time, then the pruning knife or saw must be brought into requisition. In my own expe- 
rience, I have found any time after the leaves are full grown, until late in the fall, is a good 
time enough to prune. I doubt if any rules can be properly given on this subject. 
Your own judgment and common sense must direct you largely in this matter. For 
'wind-breaks, very little, if any, pruning is necessary. For a shade tree, you so prune 
to form a wide spreading top; but, for a young forest, in which the growing of timber is 
the main object, you so prune as to get a long, straight body as free from branches as pos- 
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sible, and if your young forest has been as thickly planted as it should be, nature will do 


most of the pruning, nearly or quite as well as need be. 


Bryant says : 

“In pruning young trees designed for timber, the symmetry of their form is the first 
consideration. When taken from the seed bed, all side branches should be cut of ; only 
one leading shoot should be allowed, which must not be permitted to fork. All side 
branches which approach in size and vigour to the leading shoot, should be shortened or 
cut off entirely. Suckers from the base of the tree should be cut away.” 


Fuller says :— 

“lf the trees are properly pruned when young, there will be no necessity for taking 
off large branches when they become old. Too many branches must not be taken off at 
one time, as leaves are indispensable to growth; but young trees may produce more 
leaves than is necessary for a healthy growth, and a reduction in number may increase 
rather than decrease strength. * * * Pruning should not be practised to such an 
extent that the tree may be eventually weakened or checked in growth. * * * 
Trees, when standing alone, should have at least two-thirds of their height occupied with 
branches. But, when grown in thickets, and for the purpose of producing timber, this 
rule may be reversed, and the branches occupy only one-third, varying the rule according 
to the natural habit of the tree. * * * Midsummer is the best time to prune all 
resinous trees.” 

In pruning, use a sharp knife, and make a clean, smooth, upward cut. Should the 
branches be too large for a knife, use a fine tooth saw, smoothing off the wound with a 
sharp knife. Where large wounds are made, an application of common grafting-wax, or 
cow-manure when warm, will exclude the air until there will be little danger of decay. 

In a young growth of natural seedlings, the plants are often densely crowded ; but as 
they become larger the feeble ones die, and others lose their lower branches; and so from 
year to year, the numbers diminish in the struggle for life, until but a small part of the 
first number comes to full maturity. The careful forester seeks to imitate this process of 
nature by securing a sufficient growth for shading the ground from an early period, and 
by reducing the numbers as the trees increase in size. These labours include the clearing 
out of the worthless bushes and brambles that never come to useful size, but is chiefly 
secured by giving the greatest opportunity possible to the most valuable kinds No rules 


can be given for the execution of this work, without knowing the conditions, further than — 
the general statement, that it should be done wherever required, and as often as may be ~ 
necessary. In pruning, always cut close to the body or limb; then it grows over’ easily. ~ 


If a small projection be left, that also grows over, and rots inside, doing much harm. 


THE WATERSHED OF EASTERN ONTARIO. 


There is no part of the science of forestry more beneficial than that which teaches to” 


keep covered with forest the principal heights of land. These, especially those which are ~ 
termed watersheds, when covered with extensive woods, form reservoirs which supply the ~ 


sources of numerous rivers, give moisture to the numerous small lakes and watercourses 
which intersperse the slopes below them, and preserve throughout the whole country a 
fertility, invariably much impaired when the forests above are destroyed. ‘i 

The chief watershed in Ontario extends in the shape of a crescent, the centre trending 


to the north, the ends touching respectively, near Kingston and Lake Nipissing. From ~ 


and through this, many watercourses run to the east towards the Ottawa, and many more 


in a westward direction towards Lake Ontario. On this elevated section of country, — 


therefore, the forest should, above all other places in Ontario, be preserved. 


It happens luckily for this purpose that much of this territory is of an inferior 
character, not adapted for agricultural purposes, while it contains much valuable pine — 


! 
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and other timber which it would be extremely desirable to preserve, both that this 
height of land may remain wooded, and to answer as a reserve of timber. 

In order to examine this matter thoroughly by personal observation, I have, this 
summer, travelled from Ottawa to Lake Nipissing, and from thence back to Kingston, 
thus passing around and through much of the district in question, observing what progress 
had been made therein, and obtaining from lumbermen engaged in its forests, opinions as 
to the best method of preserving them. 

A few words may well be said here concerning Ottawa. ‘To this point logs are floated 
from most of eastern Ontario, and from all that portion of Quebec which the Ottawa drains, 
Here, every day, all summer through, comes the stream of timber floating down the turbid 
current, after its journey of hundreds of miles down the Ottawa—the “Utawa’s tide” 
immortalized by Moore—passing by many a dense forest and many a fire-wasted shore, or, 
before that, down the dark and winding Mattawan, the Petewawa, home of many a rapid, 
the far stretching Coulonge, or even, now that steam has overcome the obstacle of the 
intervening neck of land, from distant Nipissing and many streams that terminate therein. 
There are numerous mills in the back country, and what they cut passes on by rail. But 
the great mass comes in log and is sawn up at Ottawa—that city of two great industries— 
the home of legislation and of saw-mills. 

Where Ottawa stands, the river pours its dark waters over a ridge of rock which, at 
that point, crosses the country. The ridge does not span the river in astraight line. Its 
centre is bitten out by the tooth of time, and into this central gap the river, flowing till 
then broad and level above, pours all its waters suddenly from three sides at once. The 
result is marvellously beautiful—the whole immense acre-broad cauldron boils in milk- 
white mountains of half water, half vapour. This is the Chaudiere—the boiling pot. 

his vast mass of falling water is turned to the uses of science—clusters of great saw- 
mills occupy all along its edge, using everywhere the overplus of the stream, and are even 
built out over one side of the cauldron itself. Here they are ever at work, their great 
chains drawing up a constant succession of logs from the river; you see a dozen soaking 
monsters at once on the floor opposite, each being carried hither and thither to the great 
saws that evermore go up and down—a log passes you, losing two outside slabs as it 
goes ; it comes back through a gang of saws that cut it into twelve boards ; it passes 
away on wheels; it is succeeded by others and again by others—a treble line of timber 
day and night is passing in as logs and out as lumber. Down the river perpetually come 
logs by the thousand, divided off above the mills by booms, each coming to the mill 
of its owner, directed upon the toothed chain by the pike-pole, and drawn by it to the saws. 
Here, too, continually small portions of rafts—a score of pine logs with, it may be, four 
heavy beams pinned above—each with its crew and their little wooden shelter from the rain, 
pass down through long narrow artificial waterways planned to round the cataract, by 


_ gentle successive falls, to be united in larger rafts below. All the scene—the numerous 


mills, the centres of enormous piles of bright, new boards—the ever coming and going 


_ lumber—the rattle of the different machines from all quarters, the all-pervading sound 
of a hundred great saws forcing their way through wet pine wood—the crowding 


thousands of men, horses, and carts everywhere, swarming in the mills or manceuvering 
in the roadways around, give a picture not to be surpassed except, perhaps, by itself at 


night, when the electric lights colour with silver all the scene, and show in vivid glow the 


dark waters of the Ottawa, and the freight of logs ever pouring towards the open jaws of 
the mills. You might imagine the workers the swarm of demoniac Genii forced: to 
build, on pain of Eblis, Aladdin’s palace in a night. 

A great part of the city of Ottawa is a city without residents—a city of lumber. 


Here are piles of lumber—square piles—quadruple piles—diagonal piles, built tier on tier 


high in the air above—lumber for all intents and purposes—acres of inch boards— 
mountains unending of joists, beams, sheeting—every sort and kind of lumber which our 


forests give; streets of lumber, blocks of lumber—miles on miles of lumber—and 
“when past it, 1t is lumber still, for here are numerous large houses crammed from earth 
to rafters with short lengths for pails, for boxes, for purposes beyond count. Fast as the 
Sreat mills build the city up, so fast great railway trains and multitudes of immense 


barges pull it down and carry it away. The air is redolent with the smell of lumber; you 
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breathe pine and resin at every step. From here again this great mass of wood, coming 
but by one channel, leaves by many, and spreads itself by a hundred railways over all the 
Northern States, and by river to Quebec, to England, and to the Continent. 


At Ottawa, the head-quarters of many leading lumbermen, some valuable opinions 
were obtained from Messrs. Pattee, Bronson, W. Mackay, J. Gordon, and others well 
acquainted with the Ottawa woods. 


Leaving Ottawa, there is nothing to chronicle in the interests of forestry until Pem- 
broke is reached, where many g gentlemen experienced in lumbering and forest operations 
are seen and their views obtained. 


After Pembroke, the next stopping place is Bissett’s Creek, where :— 


Mr. McCormack, the manager for Young’s estate, attends to extensive lumbering 
operations, and proposes to take me to the nearest scene of action, twelve miles over the 
hills, which here are seen in all their autumn beauty. A lumber waggon is equipped by 
filling its box with clover hay. Mr. C. sits in the rear, I and the driver on the high 
spring seat in front. ‘Get along,” he cries. The whip is cracked, two sturdy horses are ° 
doing their best, and we are rolling, jolting and tumbling over the roughest road in the ~ 
universe—up great ranges of hills, down them, over rough corduroy logways in the gullies, © 
over rocks on the level, over great stones every where. The waggon rattles down a hill, © 
and rushes aeross a hundred boulders—you are thrown violently against your companion — 
—you are thrown to the other side—you fly a foot upward by the action of the spungss | 
you fall a foot downward by the action of gravity. Holding to the seat till your arms are_ 
numb, you ask what is to be the length of the journey. ‘Four hours,” replies the 
imperturbable Mr. ©. from the rear. Rattle! smash! bang! You wonder what four | 
hours in puryatory are like—or whether the German stone-roller trough of torture was 
worse than this; and at last, seeing your companions not at all affected, you begin to- 
get used to it. The prospect from the waggon is but one of many—it is a brule. Sixteen — 
and fourteen years ago—one great fire “meeting the dead edge of the other—a tract 
here seventy miles by: ten or fifteen, almost without exception. a forest of noble pines, 
was burned into desolation. Pine went there which would have brought ae 
millions now—a forest was destroyed which, continuing a forest, would have brought 
large sums yearly. Far as the eye can see, closely standing, are the dead trunks of | 
great pines, below them a youthful forest of poplar bright with yellow, and birch still in| 
its greener hue—below again a dense dark red carpet of ferns—of blue berry—of wild _ 
peppermint. From noon till night we toil along through a scene of such wilderness where | 
the partridges are 4 


**So unacquainted with man ” 


that they walk like barn-door fowls beside the waggon. At last a ruddy glow, not from — 
door or window, but from the roof of a large, low log. house, and half-a-dozen ‘‘ Bon jours” ” 
from choppers lounging outside, show that we have “reached the shanty. | 
“It is a lodge of ample size 

Though strange of structure and device 

Of such materials as around 

The woodman’s hand had readiest found. 

Lopped of their boughs —their huge trunks bared 

And by the hatchet rudely squared 

To give the walls their destined height— 

The sturdy oak and ash unite.’ 


But not exactly so—all here is pine. The shanty is forty feet by thirty inside ; a 
great square opening in the roof lets out the smoke from a fire in the middle of the floor 
below—earthen there—pine all around. Rows of bunks, two stories high, formed of logs | 
and slabs and filled with hemlock boughs of pleasant odour, covered with thick grey 
blankets, form the beds. <A line of flattened logs form benches round the room. The 
ubiquitous cook is balancing on an immense crane “vast pots over the fire, and soon all are 
busy with tin pans of bread, pork, beans and strong tea. It is an interesting and 
animated scene—the great bright fire lighting up the sturdy forms and bronzed visages ; 
around—the sober dress of Ontario—the “bright colours and gay sashes of Quebec—tfe © 
chatter in French and English—the pipes inevitable and numerous after supper, adding — 
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to the smoke-clouds “rolling dun” through the roof, while a fiddler, always found in such 
an assemblage, plies his cheerful instrument for hours. At last, however, drowsiness 
prevails, and every axeman finds his bunk, pulls his blanket over him, and a chorus of 
snoring fills the air. | 

Next morning we view the forest. It isa vast pine limit, extending—here dense with 
far-stretching succession of multitudinous pines, there lightening with a grove of maple 
or of birch; here again opening into a beaver meadow, itsrank grass an island of herbage 
in the forest sea—for many miles, from the near Bissett to the far Petewawa. The fore- 
man, Mr. Hall, accomp nies us to the places where trees have been lately cut down for 
siw-logs, great. piles of waich are already placed on roll-ways ready to be taken by the 
winter sleighs to the river, here four miles off. All around are spread in confusion the 
dzbris—numerous balsams cut to clear the way, piled in heaps around or scattered, 
“Anywhere, anywhere out of the road,” rejected butts of logs, great tops of trees, a 
ready fire-road indeed should sparks in summer drought light on their inflammable surface. 

“Yes,” said Mr. Hall, “no doubt they are dangerous. There would be but one way, 
if we were to clean up after ourselves—that 1s to carry them all into piles in as open 
spaces as possible, leave them till next year, and burn them then; they would not burn 
well when fresh. I donot know what it would cost ; that would be found by experiment— 
but no doubt it would leave the forest in a less dangerous condition.” 

Everywhere here, the whole week long, resounds the crash of falling pines. Two 
athleti®> young fellows, clad in the strong home- -spun of the settlements, if they are lucky 
enough to have those who will weave it, if not in the less durable ‘store goods,” yellow 

leather moccasins, bright sashes round their waists, the great rolling muscles standing 
out and working visibly on arm, back and shoulder, stationed at the foot of a tree, swing 
with easy grace their long handled axes against the trunk, great chips flying right and left 
like hail. The tall tree totters at its base, and falls, the sound reve berating for miles. 
The choppers climb on the log, trim the branches as far as they need ; one, two, three or 
more lengths are cut from the trunk, and it hes till the horses and sledges can draw it to 
the river. 

All through this great extent of pine and lesser hardwood—in densely-wooded slope 
or opening of lake and beaver meadow—-vales dark and deep as that of Hinnom, where the 
great pine tops, broad and green, scarce reach the level— mountain tops where they wave 
dark defiance to the elements—everywhere lie the trains of great chips—the abandoned 
tree-top—the smaller trees cut to clear the way, now obstructing it-—all around. It has_ 
been lumbered over for years, and with care might be forever. ‘‘ No fires just here of 

late,” says the foreman, “but there have been many in the country. 

ce After our journey back to the depot, from a high plateau, we observe one of the 
many magnifcent views obtainable here. For thirty miles you look down the great valley 
of the Ottawa—the distance closed by high mountain ranges—the sides bounded by them 
twenty miles apart. Along the valley, broad, tranquil, its gently moving waves shimmer- 
ing at hand-—placid in the far distance-—the great Ottawa rolls its ainuous length. Half 
way along, rounding its way beside a large island, which, covered with undulating poplar, 
bars its course, the Bissett joins the greater stream. Here lies before you at this season 
an amphitheatre so immense, of colours se varied and so gorgeous, as seurcely eye hath seen 
elsewhere. All these circling mountain sides are clothed in the richest colours. Here the 
waving poplar covers them with the brightest yellow, there where only undergrowth 
flourished they are dark red brown ; farther again a forest of youny pines, gleaming bright 
green in the sun, ascends from river to summit, and every where interspersing, wearing the 
gayest hue of all, are great stretches of the soft maple, crimsoning all the landscape, and 
adding greater beauty ‘to what, even without it, were most beautiful. But to view it in 
perfection, you must approach it in early morning, when the dense mist, rising from the 
low grounds renders all else invisible. Presently this will rise, gather it elf in g eat 
billowy columns across the sky, move in rolling masses to the far distan:e, an | out of sight. 
Then the curtain of nature has risen, the vast panorama is spread out before you, moun- 
tain and valley, forest and herbage glistening with dew ; bright with the morning sun, and 
the great river below all, an immense serpent of molt n silver, winding his devious way 
to the distant sea. 
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The next stopping-place is Mattawa; where further statements from Crown Land 
Agents, storekeepers, settlers, etc., are had. After leaving it :— 

At six o’clock in the morning we reach Mr. W. Mackey’s mills at Benton, where, 
as the light grey mist which shrouds all, gradually disappears, you see first a pretty 
lake shining below the rising wreaths. A little more and shelving hills appear, covered 
with yellow brushwood, surrounding it on all sides. And later yet, when clear and 
bright, the landscape glitters in the autumn sun, we see the destroying fire has wrought 
terribly here. Far around as the eye can follow, a breadth of many miles is clothed with 
brushwood, little pines, infant cedars, multitudes of sapling poplars, forming in red and 
yellow shadings a brilliant contrast to the shining sheet of water in their midst—but, 
nevertheless, a sad one. For all among these are the stumps, the trunks, the standing 
spectres of what was once one of the most valuable pine forests in North America. How 
rich in pine it was may be seen by the limit Mr. Mackey possesses just where the fire 
stayed its work, a block of ten miles square which he has cut through again and again, 
and which is yet a grand pine forest, fit to remain, fire permitting, a productive pine 
forest for ever. Here great rafts of timber have been taken out of small spaces, and saw- 
logs innumerable floated down to the saw-mill established near, which is in full operation, 
the roll and dash of its rushing water striking steadily on the ear, intermingled with, at 
momentary intervals, the sharp hissing cutting sound of the circular saws as the logs are 
driven against them. Itisa saw-mill so complete, well adapted, and thorough for its 


particular purpose, as to merit description. Here, above the water, stands a young — 


habitant, bright in parti-coloured cap and jacket, his pike-pole guides a monster floating 
log near the spiked chain, it feels the point, it shivers, and seems feebly to resist its fate, 
as it is dragged up into the mill and deposited on a platform ; rolled thence on a movable 
one, which, bearing three men, passes rapidly back and forth beside a circular saw ; it 
passes up and loses a slab, back again, another is gone, and both run automatically along 
a, platform of rollers outside ; the remaining portion is rolled to another platform, manned 
likewise, and cut into boards ; they pass to a stationary one covered with rollers, where 
a small saw squares their ends, and at this point they are out of the mill and borne on 
tramways to the board piles. About fifty men are around the mill. It is the most 
busy of scenes. All day the logs climb in—all day the boards pass out. 

The manager here, Mr. Ryan, thinks that but little can be done, unless at great 
/expense, to clear the forest of rubbish after lumbering Chopping down the heads. he 
says, might serve a good purpose where the ground is flat, by keeping the pine foliage 
darap till it rotted; but on a high locality or hillside they would still be dry. The chips 
he thinks are safer on the ground than piled. 

This mill, as remarked, is in a burnt country, as it is called—or brule—of which there 
are, unfortunately so many in Canada, and to which, still more unfortunately, each passing 
year adds others. It is many miles in extent, and from the mill, which occupies perhaps 
a central position, we travel eight miles before we reach the woods, on that primitive con- 
veyance called a buckboard—a carriage calculated, of all others, to pass over the roughest 
roads with the least amount of jolting—though so rough are these roads that that amount 
is very large indeed. All the way the great brule spreads out before us—a vast extent of 
rolling land, brown-red with the dying wild summer herbige over many a sloping hill, 
beautifully contrasted with thick groves of gold-leaved aspen, covering many another, 
themselves again contrasted, every here and there, with bright-green pyramids of balsams, 
and young soft mapies of brilliant crimson hue. Over all the prospect, front and rear, 
right and left, as far as eye can reach, these successive hills stretch away, now anid then 
varied along the riverbank by a lofty precipice of granite rock, Everywhere, amid pop- 
lar, balsatn, and underwood, rise high the gaunt dead pines ; everywhere their great trunks 
lie rotting among the brush. The fire which took the forest has not spared the soil. 
Much of this isburnt so deeply that the life-giving humus has departed ; a couple of crops 
would probably render it barren. The earth, too, is almost paved with large stones, as most 
of the road painfully witnesses to our shaken frames. At last we reach where, on a flat, 


receiving the fertilizing wash of surrounding slopes, a place has been found capable of — 


making a farm for the lumbermen,—three or four large buildings—half barn, half store- 


house—as usual, surrounding a large quadrangular courtyard. We enter the large kitchen — 
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occupied by two French Canadians, a stout lady busy cooking dinner, a thin husbandman 
busy waiting for it, and an army of cats and dogs— Newfoundiands, spaniels, puppies, and 
tortoiseshells—all, bipeds and quadrupeds, welcoming us with the kindly manner of the 
native of Quebec, which even their animals seem to imitate. The feast is spread—masses 
_ of pork and potatoes, eggs, bread and butter, and the ubiquitous tea, in a tea-pot of two 
_ gallons, suggestive of occasional numerous and thirsty guests, glad of refreshment after 
many an hour of axe-handle and handspike. Dinner over, the horses are harnessed, and 
we soon arrive at the forest itself. 
These broad, dark, dense woods form a magnificent specimer of a reproductive pinery. 
Far above you—a hundred—even sometimes a hundred and fifty feet, on all sides—straight, 
many bianched, upright, tower the dark pine trees. These have been carefully used ; the 
largest have been culled out—the last cutting here is three years ago—but still it is thick 
with pines of all sizes, from ‘the half-inch sapling to two-feet through and more. - Most of 
these are over a foot and a half, and of full height. These now rapidly add to their thick- 
ness, and fifteen years will give large trees again. 
Every here and there, lie the long stretches of pine chips, four feet, five feet, 
two feet long, from the stump to the abandoned head of the tree, projecting all 
its branches—the chevaus-de-frise of the forest. These are not now dangerous— 
the needies—the pine leaves—being rotten. My guide, young Mr. Mackey, of 
some experience in lumb:ring, is decidedly of opinion that a few minutes work 
_ bestowed on each head at the time of chopping, in the way of cutting down the branches, 
and allowing them to fall to the ground, would rot the needles much sooner, and render 

the forest less liable to fire. As to the chips, it appears that to spread them would prob- 
ably be a great advantage. A separate chip gets grown over and damp, while in piles, left, 
_ the upper ones lie dry for years. It is noticeable in this wood that there is much less 
timber carelessly felled to cut out logs than is observed in some others, and that this is 
evidently a forest which will, if given the present care, and fire allow, remain a forest, 
We can go on for hours; throughout the great pine wooed, mile after mile, still you 
travel in the dense shade of the evergreen branches far above ; still, rank on rank, grove 
after grove, the huge upright trunks stand all around you; still to right and left, front 
and rear, is one broad receding vista of these great pillar-like trees. Miles on miles, 
wherever you go, the brown-red carpets of pine leaves lie soft beneath your feet, the great 
rough-barked trunks rise column-like by your side, and far above, between you and tha 
sky, the intermingling branches, with a murmuring cadence the pine-forest only knows, 
sigh mourniully in the breeze. A half mile on, we come to a place where hunters had 
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carelessly dropped fire. It ran for miles, spoiling many a goodly tree, which now, its 
bark dead and blackened, stands in the path, but luckily rain came in time, otherwise 
_ this great woodland might have been but a brude now. "The stream which rushes along 
the forest-ravine flows through the brule we travelled over, down to the mill we have left, 
and carries there the great flotillas of logs we saw waiting their turn in the stream above 
the mill. Half way there, a curious instance is visible of the manner in which Jumbermen 
overcome natural obstruction, There was a long stretch of very difficult rapids foaming 
through a narrow and tortuous bed, the walls on either side high rocky precipices. This 
pass was dammed, the water raise to a great height, and a shoot made to one side, and its 
waters poured alcnga trough or slide, supported on massive timbers, for twelve hundred 
feet past the rajid. The slide is of thick plank, three or four feet wide, and two or three 
deep. The loys of course float on the surface of the raised water behind the dam, are 
directed into the slide, and pass with lightning rapidity to the calmer waters below, thence 
floatiny unobstructed to the mill, are sawed there, sent to Brockville, and thence, through 
an American firm, the world over. Besides these, large rafts, from the same sources, 
but of squared timber, go to Quebec. ; 

| Leaving the woods, we drive back over the long brule, bright with the gleam 
of evening, across its purple, crimson and gold surface—a thing of beauty, but not of use, 
and retlect that all this—hundreds of square miles—when Mr. Mackey came here, was a 
/pine forest as beautiful and valuable as that we have left, and but for the careless use of 
fire, would have continued so. We see from here, in another limit across the river, @ 
‘Shanty of the kind previously described being erected, and near us, on this side, is the cook | 
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two tents near him, but the whole ground around covered 
waiting for the cover which the newly-roofed house will give. 
young and white-aproned, is busily employed, with his vast pots 
of birch coals, and, like the mountaineer 1n Scott, 


with bales, boxes and tools, 
He, in the meantime, tall, 
hung over a glowing fire 


‘““ Gives us of his Highland cheer.” 


’ though a bundle of fresh slain partridges lie 


Not the “ hardened flesh of mountain deer,’ 
with bread, butter, and molasses ad 


under his bench, but the salted flesh of the swine, 
libitwm. 

The next point in our journey is Callendar, one of the head-quarters of Booth & Co.’s 
ve lumbering establishment, where we are hospitally received by Mr. Mark Cahill, 


larg 
acting at Gallendar for Mr. Booth, and spend the next few days in going over part of 


their limits. 
In travelling next day with Mr. Cahill, he pointed out from the summit of a hill, 
overlooking a large lake, a great and almost untouched forest, mostly of pine. The 
scene was grand. Around us lay the grassy field of an old abandoned clearing, backed by 
the forest from which we had emerged, a gorgeous mass of autumn’s richest coloring— 
high poplar clumps of leaves like waving gold, tall slender pinnacles of spruce, their ight 
green foliage hung with moss, piercing the lofty air, while every here and there against 
the green and against the gold the soft maple fresh tinted by the last night’s frost, shone 
with an intensity of delicate crimson I have never before seen equalled. The fields sloped 
downward to the inland lake, a vast circular sheet of little wavelets, their gently breaking 
y faded away in the deep shadows of the dusky 


edges flashing in the afternoon sun till the 
wood which bordered the opposite shore. No gleaming colors there, all is sombre ; for 
here we view that sight beyond others magnificent, the waving crests where far extend— 


right, left, and centre—to the extreme and distant horizon—the dark green billows of the 
great Canadian pine—an ocean of verdure alternately everywhere gleaming into brightness. 
or deepening into shade, as the wind sweeps by, sending across the lake to our ears that 
deep, murmuring, softened /Holian chant which dwellers by the pine forest only hear. It 
is most beautiful, and might remain so. Yet it needs but a match—a careless hunter, a 
settler pressed by want and anxious to grow what wheat the scanty soil will yield, and 
this vast extent of millions of dollars’ worth of pine—its possibilities of growing millions 
more—shall be a blackened wilderness of worthless trunks, scattered above a soil burnt 
‘nto a barrenness well-nigh utter. Part of this was in Mr. Booth’s limit—part is Govern- 
ment land. It is a wood the forester would love to keep a wood. 

In the evening of the same day, examining the state in which a bush was left. 
after most of the logs had been removed, being taken, in this case, both for square timber 
and logs, we found that the surface was thickly spread, here and there where trees had. 
been squared, with pine chips of all sizes, and close by, scattered in confusion, the heads. 
of the trees, with others, which had been felled to assist in the operation. Undoubtedly, | 
there was much more lying rubbish than elsewhere. But Mr. Cahill was of opinion that — 
the chips on the ground soon grew damp, and would not catch fire from sparks, though a. 
fre once started, they would give it more material. On being asked whether, if the limbs: — 
were chopped off the tree heads after each tree was cut down, so as to form a dense pile on ~ 
the ground, it would not be safer, he doubted it, as even then the top would be dry. It. | 
was, as he said, noticeable that rubbish abounded every where—dead branches in heaps, — 
dry combustibles on the ground in all directions, which was ready to catch and carry fire,. 
even in the places where no timber had been got out. To clean up after the lumbermen. 
would be, he said, a great expense, and yet much would be left. 

On Monday we left Callender in the small steamer owned by the Booth company, 
and passed along the shores of a beautiful little lake, called Nosbonsing, its waters bright. 
with sunlight, its banks on either side heavily clothed with forest. Here and there along — 
the banks are the small clearings of settlers, but the soil, light and sandy, seems to promise — 


little for agriculture. 
It is so in much of this rugged land. But the scenery is of wonderful beauty. Our 
course, bending with the winding lake, shows a long succession of these inland waters. 


118 


an a tg rp 
a an | 


Here a dark pine forest fringes the shore, its great trunks deepening into blackness till 
lost in the heavy gloom within. 
“* E’en to tell, 


It were no easy task, how savage wild 
That forest, how robust and rough its growth.” 


Beyond this, a stretch of hardwood wreathes the water’s edge with gold and crimson. While 
we admire its beauty, it is past, and all the shore is clothed with low dense masses of 
balsam and cedar. Then again for miles the bank will show poplar and birch alone. The 
light and shade, too, in this clear northern air are often exquisitely contrasted. Near the 
bank your boat may lie in the dense shadow of a dark forest—a thousand feet off, the 
sloping sunbeams turn the lake to silver, and light, in breaks and gleams, the great sea of 
foliage which clothes the opposite mountain, till it is lost in the dark and distant ridge 
which stands againstthe sky. In this pristine beauty much of this country should remain. 
There is perhaps, here and there, the soil for a few good farms, but a light poor sandy 
loam, scant of lime, and scant of humus, seems every where around. It will grow, as long 
as we choose to preserve them, successions of magnificent trees, and, in the fast approach- 
ing scarcity of timber, these will form a valuable crop. But for the farmer, settlement 
on many of these lots would mean a life of penury and unrewarded toil. - 

But now, over the broad waves, through the purest air, the little boat, brilliant with 
white and green paint, puffs rapidly along, dark masses of foam-tipped water rolling from 
her prow till five miles are passed, and we land half-way to the head of the lake, where a 
waggon awaits us, its team of black horses quite unmanageable as the steamer nears 
Three miles of a ride through a forest of birch, poplar, maple, balsam and spruce, bring us 
to the lumber depot, a farm of nearly two hundred acres, with many log buildings, great 
sheds with hundreds of lumber sleighs piled therein, and a comfortable house. Here we 
dine, and in the afternoon go by waggon to another lake beyond, where two stout oarsmen 
—French and Irish—row us a couple of miles to a river mouth where are camped a gang 
improving the dam, their house of logs and log-roofed, with a great opening above for 
chimney, whence rises the smoke from the fire built in the centre of the floor. It never, 
we are informed, smokes. Outside is the cooking apparatus—immense pots and frying- 
pans on great burning logs. The dam is examined and closed, with the effect of lowering 
the creek two feet for five miles, so that a gang of men clearing it out for next spring’s 
drive can blast the stones in the bed. All the way are carefully explained the operations 
of the lumbermen, and we note again the debris left in the forest whence logs have been 


_ taken—the long lines of chips, the fallen head heavy with projecting branches, the smaller 
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trees felled for logways and for supports while the log is being squared. My lumbering 
guide insists that it would be but useless to remove the rubbish, as even the virgin forest 
is full of lying trees. I do not agree with him. The tree falling here from natural causes 
is old and rotten ; that felled is strong and sound—the numerous heads fill the forest with 
piles of very inflammable matter. The chips perhaps had better lie; they become damp 
on the ground, while, if piled they would dry ; but every head of a tree cut should, I 
consider, have most of its branches ‘‘ chopped down.” They would then lie flatter on the 
ground, keep damp, and rot the sooner. This would cost but little trouble, and would 
be the next best thing to piling and burning, which would cost much, as, for safety, it 
would have to be done in winter. We embark again, and row, as evening shadows the 
lake, across its waters, wild ducks floating unconcernedly near us as we pass. All around 
a border of dead balsam trees, gaunt and bare, fringe the shore, and above them rises high 
a broad embossed ribbon of yellow and red—the birch and maple. The balsamsare killed 
by the dam rising the lake. No clear inland water this—it is dark and brown with iron 
and copper pyrites; in our wake is a muddy foam. The depot is reached again, and in 
the morning we again meet the steamer at the rustic landing, and sail on Nosbonsing to 
its termination, whence a railroad, just built by the Booth company, leads to lake 
Nipissing, five miles away. Here we dine—all is hospitality at the lumber camps—and 
watch the great wooden room, with its numerous pine board tables and benches, filled with 
a noisy and hungry crowd of French Canadians, Irish, English, and more—all apparently 
joking and talking in six languages at once. The tables are piled with food—boiled salt 
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pork and beef—fried salt pork,—excellent potatoes, dry and floury, good shanty-made 
bread, stewed dried apples, molasses, boiled beans—all served in tin pans, and everybody 
eating out of a tin pan, and drinking strong tea, with sugar, but no milk, out of another. 
All is clean but all is rough, while the cook, generally French, in white apron, and striped 
stockings, makes every one as comfortable as he can. 

Starting for Lake Nipissing, we find we must climb on the engine to travel along 
the line newly built. Passing on a little way, we see terrible evidences of fire. 
Here for miles, far as the eye can follow, is nothing but the bare upright whitening 
trunks of great dead pines surrounded by worthless brushwood. The pine is of little use 
after a fire—the worms attack the trees at once, and destroy them before the lumbermen 
could attempt to save them. Much valuable timber has been lost here. Arrived at 
the terminus, which, to save cutting, is seventy feet above the water, the south-east bay 
of Nipissing, ‘stretching broad between its wooded banks, its surface dotted with islands of 
picturesque beauty, lies before us—the great expanse of water dark and tossing green 
below—the evening sun touching island and forest edge with goldabove, Here, from the 
mass of logs, acre-broad, which float far below us, comes a spiked chain running in the 
bottom of an inclined trough 140 feet long. Towards this the logs are pushed by a pike- 
pole, they lie on the spikes of the chain, are carried along, and come up one after another, 
a string of black and wet-looking monsters, reaching from water to summit, Here they 
will be loaded directly on the cars, and, the five miles of railway past, they can float down 
the Ottawa. 


Descending to the beach, the foreman and myself enter a little green skiff and - 


embark on Lake Nipissing, where, three miles along the shore, we are to see a lumber 
camp just in process of formation. Neither the oars nor the boat are of artistic formation, 
but the boatman is powerful, the boat flies across the! blue waters, and reaches a beach of 
white sand covered with stunted poplar and balsam. Here, on a green bank of some 
height, a space has been cleared, half-a-dozen tents pitched, trunks, luggage and tools lie 
all around, and the ubiquitous French cook, his big fire and big kettles, are at work as 
usual al fresco in the centre. This stunted bush is rising on the burnt ruins of a once 
magnificent pine forest. rom here to the far distance there is little but brule, the poplar 
undergrowth, the innumerable lofty trunks of dead and worm-eaten pine. (This low poplar, 
it may be remarked, is of the aspen kind, and the whole yellow landscape of innumerable 
acres trembles and flutters in the lightest summer air). The fire which swept the country 


here has, however, spared some thousands of good pine trees in this immediate neighbour- ) 


hood, and the object of the camp is to secure those which are sufficiently large. We 


walk a mile to the rear, and watch the process of erecting the lumbershanty. They have | 


erected, of inferior or worm-eaten pine logs, four walls eight feet high, and are now roofing 


it with what are called scoops—trunks of pine trees flattened and hewn into troughs, a — 
double layer of which, the upper layer inverted to shed the rain into the lower, forms the © 


roof. Six stalwart choppers are cutting the grooves in these, while every now and then — 


along the track into the bush comes a horse at full trot, his driver running by his side, a 
fresh flatted log of white pine dragging smoothly on the ground behind him. 


Opposite the main shanty will be others for stables and stores, and in a few days the 
men will be in one, the horses, provender and tools in the others, and the winter work of — 


a 


getting out logs will commence inearnest. What is principally noticeable to the forester’s — 
eye in the whole operation is the quantity of tree tops and chips left everywhere on the - 


ground where trees have been felled, thrown everywhere to right and left where roads 


have been cut already, when work is scarce begun. We again take our skiff and return — 


to our railway terminus, as the shadows deepen over Lake Nipissing. Here we see Mr 
Booth, the brother of the senior partner. 


We stay here all night, and in the morning by rail, and boat, return to Callender | 


station. Next day we drive a circuit of some miles round Callender, and find settlers 


located in pine forests, or so near them that one fire is pointed out as having burnt this 


summer a length of five miles, broadening so as to include the pine strip in which it was — 


running, but stopping at the hardwood, as is often its manner. Three fires, of which I saw 
the remains, have occurred in the parts of Mr. Booth’s limits supervised by Mr. Cahill 
this summer. Many thousand dollars’ worth have been lost here. Nothing is more 
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pitiful than the aspect of these burnt forests. The pines are spectres—the soil is burnt— 
all is gone. What is worst is, 1t goes to obtain so little. The whole farm which is 
obtained by the burning will seldom give $50 rent a year for many years. 

The next stage is to thenorth shore of lake Nipissing. We stay at Sturgeon Falls, 
and I see Mr. Mackey, who holds extensive limits here. 

At the village of Sturgeon Falls, a small collection of new pine houses rising in all 
directions among a mass of stumps, surrounded by a low forest of balsam and cedar, the 
stream falls in a succession of small and picturesque cascades. It is now all cleared land 
here, but this must, when untouched forest, have looked inexpressibly beautiful. Far 
removed from the sounds of labour, or even the presence of civilized man, a lofty and 


_ secluded forest bordered either bank. It was a place where the Genius of the River might 


have been fancied descending these white and foaming steps overarched with sylvan green. 
Now, it is a stream falling over some ridges of rock, with a couple of sandy fields on each 
side. 

In a bark canoe, paddled by a boatman at either end, all day long I go up this stream, 
passing many a mile of forest, yellow with approaching fall, dropping their overhanging 
leaves into the waves along which our canoe glides, silently, easily, but so slowly as ever 
to bring longings for the cedar skiffs of Toronto Bay, their rattling row-locks, the long 
sweep of their oars, and their treble speed—passing many a clump and stretch of valuable 
pine, darkening tall against the sky—-many a great cliffof overhanging granite, its summit 
a hundred feet above ; its lofty crags disjointed and threatening to fall, but all, firm and 
loose, covered high with pine, spruce and cedar, growing apparently from rock alone, their 
roots deep in crevices, their shafts swaying in the fierce winds that sweep along the cliff, 
but holding tenaciously their place—-passing, too, many a long stretch of burned land, 
where innumerable whitening spectres of former pine trees fill the scene from the river 
back to the distant horizon—an interminable array of ghastly trunks above, a mass of 
tangled brush below, red and yellow with the colours of autumn. The roar of rapids is 
heard ahead, and presently here is a good opportunity of seeing one method by which 
lumbermen pass these obstructions. Here is a long embankment of high rocks extending 
diagonally across, over which the river used to plunge at two points close to either, bank. 
Mr. Mackey, on whose limits we now are, has built all along three fourths of this ledge a 
mass of crib-work of heavy logs, faced against the current with a great sheeting of other 
logs, smooth and flat, standing on the river bed and leaning against the crib-work. This, 
which is 200 feet long, closes up one opening, and runs the river, and, of course logs in 
the driving season, overthe other. Over this the whole mass of the Sturgeon river now 
goes with terrific force. Even yet this fall is divided—one half—that farthest from you 
as you stand on shore—falling perpendicularly—the other rushing down aslant-—a bright 
green darting mass against the white foam beyond—as if a great sea monster sprang 
perpetually through an eternal cauldron—both together falling into a boiling gulf, rising 
and falling into white cataracts again, till it tears its way past the enclosing rocks, and 
forms again the quiet river below. 

Up this cataract somehow we must get, and now we see the superior points of the 
bark canoe. I walk along the bank past the falls—the two men easily shoulder the boat 
and follow, and in the calm river above we embark again, and pursue our way up the 
stream, till, some miles further, we reach the Smoky Falls, so called from the vast mass 
of vapour which overhangs them. ‘This fall is of unique beauty. Over high rocks, 
diagonal, as the other, across the river, the level torrent pours, falls in mass on a great 
projecting shelf not far beneath, and is thrown outward—a giant whirling semicircle of 
foam, falling full below, still confined by another shelf of granite crossing the river bed, 
and boiling white and over it to the depths beyond, across which, beneath the sun, a 
bright rainbow ever glows—the whole accompanied by a volume of sound scarcely 
imaginable. 

Other sounds, however, rise above it as we look—a perfect uproar of yelling and 
scraping on the hard rocks—-and here are a large party of lumberers, as many as can cling 
on all sides of a forty foot boat and pull it with ropes ahead, dragging it by main force 
over the portage—here a hundred feet rise and fall of solid rock. One of them hurriedly 
hands us a letter to post, and away they go, screaming in French, shouting in English, 
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down the mountain side, to embark again for their winter camp high on the banks. Here 
on this beach lie all the trunks, barrels—conspicuous are monster ones of molasses—tents 
and blankets, axes and augers—a mass of material ominous to many a grove of giant 
pine whose branches the north wind, their visitor for two hundred years, shall shortly 
know no more. But we must ret.ace our steps. On our way back we examine a lumber 
camp of last winter. It is reached by a path from the water’s edge up a gulley to the 
level. Here is the scene of square timber “ getting out,” and it shows but too well how 
much is wasted. Here lie many great logs of good pine, three feet through, spoiled by 
deep cuts made to see if the heart is sound, without which it would not answer for squared 
timber, though quite good for sawing purposes. Here are short ends—nine, eight, seven, — 
and four feet, in multitude, cut off to leave a sound stick, left to rot, though excellent for 
board, lath and shingle purposes. And here, above all, is such a compound mass of heads 
of trees, lying with their branches drying in the air, acres of them nearly, strewn through 
the woods—such piles on piles of chips and rubbish as to leave no° doubt of the inflam- 
mable nature of lumber debris. The lying timber in the untouched forest is not so. We 
advance into it, near by, where no trees have been cut. What is here is not equally 
dangerous. All is more or less covered with moss or damp. Ignition would be here 
difficult—there very easy. 


ee 


From these notes of the preceding journey, some idea will be had of the scenery and 
surroundings, among which the lumbermen carry on their hardy trade. It would, how- — 
ever, take years to visit, in the manner sketched, all the lumbering regions of Ontario, — 
which are wide-stretching, and often difficult of access, while the men employed in pro- 
curing and sawing the timber form many small armies of no insignificant numbers. - It is — 
not uncommon for a lumbering firm to employ from a thousand to fifteen hundred men, 
and there are many firms. These men will be under the charge of perhaps half-a-dozen 
foremen, who will each have his district, his dept. for supplies, and his shanties erected — 
at the numerous points where his men are chopping, such as we have seen them some — 
pages back. Winter and summer, throughout immense territories, along a thousand — 
rough-hewn roads, up a thousand streams, supplies are pushing their arduous way to the — 
lumber camps, with, as Horace says, ‘‘ what toil of men, what sweat of horses,” can scarcely — 
be conceived. All winter the axes resound, the pine trees fall at a million different 
points, and all summer again great argosies of logs float to Quebec to await shipping for — 
Europe ; or, stopping at Ottawa, or some inland point, are sawed, distributed through 
Canada, or sent to the States. 
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In the tour previously partly sketched, (for of course many places were visited, | 
and many opinions obtained, besides what space would allow to quote) I fonnd 


that two suggestions seem to have presented themselves to the minds of all who- 


i 


considered the question of preserving our fine forests. First, increasing the number 


of men employed in summer to watch the forest and prevent fires. Next, the setting 
apart a portion of territory for forest exclusively. | 

After placing myself in communication with those best acquainted with the localities, 
I have obtained the following opinions, which appear unanimous, namely :—That: 


i 
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there is but one territory in Ontario south of Lake Nipissing where the last 
scheme can be carried out, which is a part of the Nipissing District, where there are 
between twenty and thirty townships with few or no settlers. There are also there 
valuable pine forests. Speaking also from a forestry point of view, irrespective of the 
lumbering interest, I should be glad to see this portion kept in forest, as it 1s one of the 
chief watersheds of Ontario, and nourishes many streams flowing north, east, south and 
west, which, of course, are of great value to the cultivated areas through which they flow. 
Mr. Russell of Pembroke, Crown. timber agent for the region, defines it as “Com - 
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mencing at township No. 2 of Nipissing—Elora, Maria, Head, Rolph, Wylie and McKay 
in Renfrew, extending west to townships Laurier, Paxton, Butt, Hunter and Peck, 
inclusive.” If settlement at any bordering point has made progress, which cannot be to 
any great extent, the reserving line could be drawn to suit it. Much of the region is 
unfit for agriculture, but would be very valuable if kept in forest. 

It appears to me that throughout the whole country visited, as well as, from report, 
many parts adjacent, settlers are too apt to locate themselves on soil unfit to be of lasting 
value for agricultural purposes. Jt is evident that if this could be checked by directing 
these men to better and separate localities, it would tend greatly to reduce the number of 
forest fires, for settlement necessitates the use of fire in clearing, and, especially when at 
all carelessly managed, the fire is too likely to get beyond control, and spread far into 
valuable timber. Such men as were retained in summer to watch fires could, I should 
think, in certain localities, being themselves well acquainted with the country, direct 
settlers to proper sections, and act in conjunction with the Crown Land agent in charge. 
It has been suggested, also, that if settlers who set out fire were obliged to give their 
neighbours notice, proof could then always be obtained as to whether it was done carefully 
or not. The general opinion is that lumbermen, settlers and sportsman are alike too 
often careless in the use of fire, and that some measure should be taken to enforce the 
provision of the Fire Act by all. This, and the suggestion concerning a reservation of 
land in the Nipissing District, are the two measures I consider needed, as far as the 
country south of Lake Nipissing is concerned. It is important that some steps should 
be taken in the matter, as the loss by fire is very large. 


Forrest RESERVATIONS IN QUEBEC. 


The Hon. W. W. Lynch, Crown Lands Commissioner, Quebec, states in his report of 
last year, speaking of the forests:—‘ So important a source of revenue cannot receive too 
much of our attention ; and the means which should be adopted, in order to prolong its 
existence to an indefinite period, ought to be the subject of our most serious consideration. 
Our forests have not to be created ; they have only to be preserved ; and if they can be 
but protected from the disastrous fires by which they are so often devastated, the present 
rate of production, with judicious management, may be continued without any danger of 
their becoming exhausted. By a series of untoward circumstances, I have hitherto been 
prevented from availing myself of the means placed at my disposal by the Legislature to 
establish a more efficacious system than that now in use for preventing the spread of fires 
through the forest. I anticipated receiving the unanimous co-operation and aid of holders 
of timber limits and all who are interested in the working of our forests. Very few of 
these have responded to my appeal; and I have been obliged to postpone to a more 
favourable opportunity the execution of the project which I had conceived. It has, how- 
ever, been possible for me to take some steps towards the attainments of this object, 
though indirectly, by giving effect, in the most richly wooded districts in the Province, to 


_ the provisions of the Act, 46 Vic., cap. 9, concerning forest reserves. By the Order-in- 


Council some months ago, the unsurveyed portions of the St. Maurice and Upper and 


_ Lower Ottawa agencies, with some of the subdivided lands in the same agencies, and the 
_ rear townships of the counties of Compton, Beauce and Dorchester were included in the 
- limits of forest reserves specially described and defined. In order that the progress of 


colonization may not be interfered witb, wherever it is desirable and expedient that it 


_ should advance, I have had an inspection made of every lot remaining unsold, or sold but 
_ not patented, in most of the townships comprised within these reserves. With the 
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information thus procured, and revised in the department, the local agents will be in a 
position to dispose of the public lands to good effect. The real interests of colonization 
will thus be protected, while it will become possible to prevent abuses and check the 
waste of timber which has been going on without profit to the State. 


‘The following Act has reference to these reserves :— 


Aw Act to further amend chapter 23 of the Consolidated Statutes of Canada, respecting 
the Sale and Management of Timber on Public Lands, and the Act amending the 
same. 


Her Majesty, by and with the advice and consent of the Legislature of Quebec, 
enacts as follows :-— 


1. The Act of this Province, 39 Vic., cap. 11, is amended, by adding at the end 
thereof the following sections, which shall be taken and construed as forming part of the 
said Act :— 


““(5) The Lieutenant-Governor in Council may, as soon as the necessary information 
can be obtained, after the coming into force of this Act, set apart as: “ Forest land,” all 
the ungranted lands of the Crown now held under licenses to cut timber,” except such 
parts of such licensed lands on which no merchantable pine or spruce timber grows and 
which are fit for settlement, and also such other portions of the ungranted lands of the 
Crown as the Lieutenant-Governor in Council, on the recommendation of the Commis. 
sioner of Crown Lands, may think fit so to set apart ; and as soon as the order or orders- 
in-council setting apart such forest land shall be published in the ‘‘ Quebec Official 
Gazette” and from and after the date of such publication, no land included in the ter- 
ritory so set apart shall be sold or appropriated for settlement purposes, until after the 
expiration of at least ten years, and not then until after it is established to the satis- 
faction of the Lieutenant-Governor in Council that the whole or any portion of such 
territory may with advantage be opened for settlement. The order or orders in Council 
withdrawing such territory shall likewise be published in the ‘‘ Quebec Official Gazette.” | 
The land so set apart shall be known and designated as ‘ Forest reserve.’ | 

“‘(6) In the renewals of licenses effected after the publication of an Order-in-Council — 
creating a forest reserve, it shall be the duty of the Commissioner of Crown Lands to. 
exclude any land theretofore under license in the locality, and which is not included in — 
the reserve.’ 

“2. Whenever any such lands cease to form part of a “ Forest reserve,” and for the 
purpose of securing to settlers who may thereafter occupy the same, the timber they may 
require, to facilitate the performance of their settlement duties, section 2 of the said : 
chapter 23 of the Consolidated Statutes of Canada, is amended, by adding after the 
words: ‘in all,” in the sixth line thereof, the following words: “red and white pine, 
spruce, tamarac, birch, oak, walnut, cedar, butternut, and basswood.” 

“3. After the coming into force of this Act any license issued for the cutting of any 
timber under the authority of the said chapter 23 of the Consolidated Statutes of “Canadall 
and its amendments shall contain a special description of the trees, timbers and in 
which it is permitted to cut thereunder, and they shall be of the kind mentioned in thes 
preceding section and none others.”’ 

“4. This Act shall come into force on the day of its sanction.” 


ae net 


It may be mentioned that the reserve set aside under the Act quoted above, andl 
mention of the Crown Land Commissioner, Quebec, are of very large extent, containing 
many thousand square miles. : 


Forest RESERVATION BY THE DOMINION GOVERNMENT. 


The Dominion Lands Acts was, last session, at Ottawa, amended thus :— | 

‘The Governor-in-Council may, from time to time, for the preservation of forest trees 
on the slopes and crests of the Rocky Mountains, and for the proper maintenance through- — 
out the year of the volume of waters in the rivers and streams which have their sources 
in such mountains and traverse the North-West territories, reserve from gale, lease, or 
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license, such portions of the land in the North-West territories on, adjacent to, or in the 
vicinity of the Rocky Mountains, as to him appears expedient ag to reserve, and may 
define the limits or boundaries of such reserves, and may set aside and appropriate such 
land for a forest park, or forest parks, as he deems expedient, and may appoint officers 
for the preservations of such reserves or forest parks.” 

The following clauses states that cutting of any tree or surplus in such reserves is 
punishable by fine from $10 to $100 and costs, or punishment of not more than three 
months. 

Forest RESERVATION IN THE UNITED STATES. 


To mention what is being done in forest reservation in the States, a bill passed the 
Senate last year, at Washington, setting apart nearly eight thousand square miles of land 
in the territory of Montana, choosing the highest ground and the head-waters of various 
rivers for the purpose. The bill is expected to pass the lower House this session. 

In 1883, the State of New York, finding the head-waters of various rivers, notably 
the Hudson, rapidly decreasing in volume by the clearing of the woods near their sources, 
passed an Act forbidding the sale of any land owned by the State in the counties of St, 

Lawrence, Franklin, Clinton, Essex, Warren, Washington, Saratoga, Fulton, Montgomery, 
Hamilton, and Lewis, in which the State owned one-half the land, or 750,000 acres. 


ForeEsTRY IN THE UNITED STATES. 


Throughout the United States, greatly encouraged by the efforts of the Central 
| Forestry Department at Washington, many attempts are being made to check the tide 
of deforesting, and to educate the masses to an appreciation of its true bearing on their 
interests. This is generally attempted by the free circulation of forestry literature in 
pamphlet form, either directly by the State Legislatures, or through forestry or agricul- 
tural associations, which receive State appropriations for that purpose, or even, in a few 
cases, to private efforts. These pamphlets are issued sometimes, like the present, under 
_the name of reports, sometimes under that of forestry manuals. I have received lately 
valuable publications of these classes from Ohio, Minnesota, Kansas, Colorado, Illinois, 
| Iowa, Massachusetts, Vermont, and other States. These efforts are not without result 
| wherever exerted. In Kansas hundreds of thousands of acres have been planted with 
| trees, while from most of the States above mentioned encouraging accounts are received. 
| The forestry agitation of late years has not made its appearance before needed. Passing 
through the older States of the Union, from the great lakes to the southern line, one may 
travel for days through lands, formerly covered with splendid forests, now so completely 
cleared that the forest denudation is evidently commencing to tell on the fertility of the 
‘soil, as it has in every region where the ever fatal experiment has been tried 
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DESCRIPTION OF CONTENTS. 


To the Hon. A. M. Ross, 


Treasurer and Commissioner of Agriculture. 


S1r,—I have the honour to present the Forestry Report for 1885. 
It contains in their order :— 


Progress of Forestry this year in Ontario, stating several valuable movements made 
by Government, and otherwise. 
Notes of visits made last fall to Massachusetts, Illinois and Kansas, obtaining infor- 


mation as to broadcast sowing of pines, and method of management of walnut and other 
plantations. 


Suggestions ‘concerning Ontario Forestry. 

Letters from county clerks and other officials, and prominent residents in Ontario, 
giving details of Forestry in their vicinity, and their opinions. 

Several articles from practical men in Britain and the States, giving statements of 


the value of ‘lifferent descriptions of wood as crops, and the amount of profit reasonably 
to be expected in a certain time. 


The scientific necessity for care of forests, theiruses to agriculture, benefits to climate, 


and losses suffered where they have been too generally destroyed, by a leading American 


_ authority. 


A. description, State by State, of the amount of forest yet existing in the States of 
_ the neighboring Union, and the effect observed of clearing in each ; also showing transfer 
of industries as timber becomes scarce. 

A full account of the value, and methods of growing evergreen wind-breaks, with 
complete list of evergreens fit for the purpose. 
| A complete list, so far as obtainable, of every tree native to Ontario, or so long imn- 
| ported as to be well known, giving scientific means of distinguishing each, with glossary 
of technical terms; also describing soil best suited for,and ways of growing each, 
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| Respectfully, 


R. W. PHIPPS. 
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INTRODUCTION. 


No question is more important to North Americans than forest preservation. It has: 
long been said that the nobleman, and the craftsman and the soldier are alike dependent 
on the farmer, who feeds them all. But the farmer, in his turn, depends on the soil, and 
on those successions of heat and moisture, without which growth is impossible. Now, we 
find, by a vast body of evidence, that these conditions are not attainable in anything like so 
beneficial a degree—that these successions of heat and moisture do not. succeed each other 
in a manner nearly so advantageous to agriculture when too much of the forest has been 
removed. We all remember the story of the gardener, who, absorbed in the desire to 
prune, sawed off the bough he sat upon, and broke his neck. Throughout North 
America, in our eager destruction of the forests there is reason to fear that we are doing 
something of the same nature. What has been done, and its consequences throughout the 
United States, a portion of the following report will show, and throughout older Ontario 
we are moving too rapidly in the same direction.’ Let me give here one out of many 
similar opinions. I received last week a letter from a farmer who I know to be a person 
of sound judgment, and to have followed agriculture in the locality in which he speaks 
for over thirty years:—“In this part of Ontario, where I have long resided, 
my opinion a marked effect on the crops can be seen in consequence of the wholesale 
destruction of timber. Fifteen to twenty years ago, when there were large patches of 
timber, in crops on new land, or land first plowed after the removal of stumps, we were 
sure of large crops of grain, often twenty-five and up to thirty-five bushels of wheat per 
acre. Now, on the same quality of land (that is, new or slightly cropped), we often have 
very poor crops, seldom more than fifteen bushels per acre. If this difference is not 
caused by the comparative scarcity of timber, I do not know where to look for the cause.” 
Let me add to this a statement by an Ohio farmer :—“ The plainest business principles 
require that the capital invested should be kept undiminished. The forests were a part 
of the original capital of our farms in Ohio. There has been reckless waste, and too much 
of our land has been cleared of its forests. Our climate is more severe in heat and cold; 
flood and drouth, wind and hurricane, than fifty years ago. I remember when peaches 
__ grew yearly in abundance all over Ohio, while now they grow seldom or never, except 

in a few favoured localities. If we had cleared only sixty or seventy per cent. of the 
land, and tilled it better, and left at least thirty per cent. in solid forest, we should have 
| been far richer both in cash and climate to-day. In the older parts of Ohio we have 
scarcely ten per cent. of the land in real solid forest, and it becomes us to study how we may 
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regain some of the climatic benefits lost with the destruction of the forests. We can gain 
the climatic effects, without loss of the use of the land. Orchards, sugar camps, roadside t 
trees and cultivated crops like corn and potatoes in rotation with wheat and clover, will 4 


together help to break the fierce winds, absorb rain-fall, retard excessive evaporation, 4 
equalize temperature, invite seasonable precipitation of rain, and help to prevent drouths, . 
floods and tornadoes. “I have always felt that each farmer ought in some way to do his : 
fair share toward restoring the valuable climatic effects of the forests that have been \ 
destroyed. I know that the ownership of land is considered absolute in the United : 
States, and each farmer thinks he has a perfect right to cut down every tree, and not : 
replant. But I could never feel it to be right for each or any to pursue a course that — 
would be harmful or even ruinous if pursued by all; and have regulated my conduct — 
accordingly.” j 
It has been calculated by keen observers of nature, and I have found much evidence ~ 

to support it, that a country three-fourths cleared and one-fourth in wood will grow more 
than one all cleared. So far as fall wheat and clover is concerned, the lack of shelter” 
frequently causes the loss of half the crop. Then, the too rapid drying out of the ground 
by summer winds destroys the good effect of the fertilizing showers, and we think the land is | 
not as fertile as formerly, when it simply needs only shelter to become so. It was . 
formerly said, “cut the woods down, and let the wind dry the wheat, and there will be no 
more rust.” This, however is now found to bea mistake, as where tracts have been almost 
quite cleared, it is found that there has been, in some years, since the thorough clear-. 
ing, more rust than ever occurred before. As has been repeatedly stated by the lead- 
ing thinkers, who have considered the subject, those countries now barren, which formerly 
were fertile, owe their present sterile condition almost invariably to one cause, namely, that 
the inhabitants had cut down the woods. The masses of vapor of water which rise from 
woods must fall again in showers, in showers too, just when vegetation needs them. The 
woods receive and hold in their deep porous bed much of each heavy fall of rain. It rises 
and falls in showers. But for the woods it would have flowed over the land at once ina 
torrent to the next river bed, and carried much fertile surface humus with it, to be wasted 
in the lakes and oceans. It cannot too frequently be impressed on our minds that a prope 
proportion of forest in each portion of a country is the great retainer and distributor of that, 
without which there is no fertility—the moisture which carries all plant food to the roots 

of plants, raises it to their leaves, exposes it there to the air, draws more food from th e 

air, mingles both, conveys them to their appointed plates in the plant, and passes off into 

the air itself, to perform the same office again. Itis the movement of moisture through air 

and earth, which principally assists all growth ; it is the adjacent forest which is the chiet 

regulator of this movement and distributor of its supply, and if we cut down the one, the 

experience of every nation tells that we greatly injure the other. Over all the prairies, 

where once they thought their deep rich lands sufficient for everything in agricultural 

demands, they are now busily planting, for, everywhere there, they consider their great 

want is trees. I have known one proprietor, there, in one season, to plant a million. The 

philosophical causes of the action of trees on agriculture are fully explained further on. 
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FORESTRY REPORT, 1885. 


PROGRESS OF FORESTRY THIS YEAR IN ONTARIO. 


It affords some encouragement to the advocates of Forestry to observe, that the 
attempts made to give this subject the prominence which its vital importance demands, 
have not been unsuccessful, and that the mind of the community is becoming awakened to 


the fact that due attention to Forestry is necessary to the success of agriculture, 


Since the publication of last year’s report a very important movement, in the direc- 
tion of preserving our pine forests, has been made by the Government of Ontario, in 
offering to lumbermen to pay half the expense of a staff detailed during summer to 
prevent forest fires, and to make known and enforce the provisions of the fire Act. Many 
Iumbermenjat once availed themselves of the offer, and over forty persons have been so 
employed during the dangerous months of last summer, and there is no doubt, with very 
great benefit. Throughout the various Provinces and States of North America, there are 
excellent Forestry Associations, and much that is valuable has been written and said con- 
cerning the matter, but Ontario, by the above movement, has acquired the honour of being 
the first to inaugurate the practical system of forest preservation, and to place a force in 
the forest to carry it into effect. This action, it may be remembered, was strongly advised 
in last year’s Forestry report. 


During the year, an arbor day for the schools of Ontario, has also been instituted, 
and over thirty thousand trees were planted on its first occurrence. ‘This is likely to 
have an excellent effect throughout the country generally, as, the tree planting being 
accompanied by addresses on Forestry to the scholars, practical lessons are then learned by 
the children, which are likely afterwards to render effective service in the fields and forests 
of the Province. 


Suvethh salt 
During last year the Forestry Beam of the Agricultural Department has distributed 


_ eight thousand copies of Reports, and inserted nearly seven hundred articles and letters 
- in Ontario newspapers, nearly two hundred of which journals have thus lent their assis- 


tance. Many portions of North America have been visited in search of information, and 
addresses delivered in many localities in Ontario on the subject. 


In many parts of the Province tree-planting is beginning to make some progress, and 
evidences are apparent, that the efforts which have been made to spread information and 
give warning on this subject have not been destitute of effect. Much more, however, is 


to be hoped for in the immediate future. I would specially press three important points 


on my readers, trusting that many of-them will not allow the summer to go by without 
giving some practical assistance in this most important work for the prosperity of the 
Province. 

In the first place, it is very necessary, wherever any portion of forest is desired to 
remain in forest, to keep cattle out. If they are allowed entrance they will eat down all 
the young trees, when, of course, no fresh trees can replace the old when they die or are 
cut down. Besides, cattle harden, and render unfit for tree growth the forest bed. If it 
is necessary, as it often is, to give cattle bush pasture, let them have it where the bush is 
not intended to remain permanent. Many farmers, understanding this, are now fencing 
off, with wire fence from tree to tree, such portions of their bush as they wish to retain in 
forest. Mr. Sargent, the chief Forestry authority in the States, says in his last report, 
that ‘all the injury done to the forests of America by the axe or by fire does not equal 
that perpetrated by browsing animals.” Instances of this are described further on. 

The next point is, that where the wood is gone or rapidly going from a farm, the 
owner should consider, whether he could not profitably plant a fewacres. This can be 
‘cheaply done, as hereafter described, and no investment, in the rapidly approaching 
scarcity of timber, is likely to prove so valuable. 

The third desirable movement is to plant wind-breaks, evergreen if possible. These are 
fully described, with their methods of planting and care, in pages following. Small trees 
can be had now, in large quantities, very cheaply indeed. The large dealers of the States sell 
them at a very low rate per thousand, from four to ten inches long, and these small plants 
are sent thousands of miles, and succeed well, especially when transplanted twice. 
Larger trees are dearer. If the demand commence here, I have no doubt our nurserymen 
can grow seedlings as cheaply. Then in our own woods here and there, are yet many 
thousands of young evergreens, fit for planting out. The evergreen wind-break is the 


great need of settled Ontario. 


NOTES FROM OTHER COUNTRIES. 


From the following notes, taken in Massachusetts, Illinois, and Kansas, much may be 
valuably learned concerning various methods of Forestry practised there. Those from 
Massachusetts principally refer to the successful growth of pine forests by merely scat- 
tering the seed, those from Kansas give the methods of growing large plantations, and 
those from Illinois the same, with, also, particular reference to the walnut. 


Notes FrRoM ILLINOIS. 


Here, on the wide, flat prairie, over which the winds blow with an intensity unknown 


in many parts of Canada, the value of the protection given by trees is acutely realized. 
“Tt is hard,” said a wealthy proprietor, ‘‘to have taken the trouble to plant an orchard, 
take care of it for some years, and then have it all killed by thefrost.” “Is it,” I asked, 
‘the intensity of the frost or the additional keenness given it by the wind?’ “Oh, 
undoubtedly the wind. Those who have planted windbreaks of other trees, or allowed 
the Osage orange hedge to grow up to trees along the exposed sides of their orchards, 


have not lost their apple trees ; but of those who did not take this precaution, many, last 
winter being very cold, lost valuable trees. I lost nearly the whole of my young orchard. 
But the fact is, though a good many forest trees are planted here, we do not plant one in 
every hundred we should.” The same may be said of Ontario. 

The prairie is, however, becoming dotted with interspersing groves, though it is plain 
that much remains to be done. Valuable as such protection is to field and orchard in 
Canada, it is still more so here, for the Canadian diversified heights and valleys—their 
succession of hill and dale—allow no such uninterrupted sweep as does the level prairie 
land. One of these groves is remarkable, and I travelled some distance to see it. It is 
in Douglas County, not two hundred miles from Chicago, and consists of between two 
and three thousand large walnut trees, planted in the nut thirty years ago, and 
now eighty feet in height, and some of them eighteen inches through. This grove—tall, 
extensive, its pillar-like stems, evenly rising in regular rows of columns, its level, broad 
table-like summit of autumn foliage—is a picturesque object seen far across the prairies, 
and affords one of the best instances in America by which to judge the possibilities of 
walnut culture. 

The method pursued in planting has been to set the nuts ten feet apart and 
gradually thin until the trees are about twenty feet distant from each other, trimming off 
some of the lower limbs of those left standing, so as to procure tall, straight timber. 
Some of these are forty-five feet from the ground to the first branch. These trees were 
for the first four or five years cultivated with crops of corn, but after eight years they 
cast such shade that nothing else will grow. After about twenty years the ground was, 
and is now, covered with short wild grass. 

But though this grove will, apparently, in another twenty years, yield timber worth 
many thousands of dollars, and yet leave much standing, which will in another twenty 
be worth hundreds of thousands of dollars more, yet there are points to be regretted in 
the method of its management, and some from which we may learn a useful lesson in 
Ontario. The grove needs a care now it has not lately had, or its existence is in danger. 
The owner is a man busy with many objects. His herds of thoroughbred and _half-bred 
cattle here are large and very valuable. Cattle, splendid of coat and massive of form, 
were shown me, for which eight and ten thousand dollars apiece had been refused. He 

is a busy man on the Chicago Exchange. He has other great farms—acres by the thous- 
and—in Minnesota. Amid these and many other occupations this walnut grove—a plan 
and hope of his earlier life—has somewhat faded out of view, and the cattle on this home 
farm have been allowed to use it for shade and shelter. The result is what happens to all 
assemblages of trees, grove or forest, when cattle are allowed free scope therein. 
What we should aim te preserve in perpetuating and increasing a piece of woods is a 
‘similar forest bed to that which nature prepares beneath the branches. It is a covering 
of rich, soft, porous soil below, which perpetually feeds the small rootlets that underlie 
the ground far as the tree top spreads, and above this soil, and feeding it in turn, a 
decomposing covering of last year’s leaves ; but when cattle are allowed entrance this is 
impossible of attainment, Their tramping beats the ground hard, a dense, short and not 
yery nutritious grass overspreads it and takes to its own purposes the benefit of the 
decomposing leaves, which, falling on the ground, should nourish the roots. In this 
valuable grove in question, the ground is hardened by tramping throughout the whole extent 
of many acres, and not only this injury has been inflicted, but every tree has been used 
by cattle as a rubbing post, so that the bark is polished and thinned to their standing 
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height. Above that, a glance at their bark shows a rougher and much more healthy 
covering. The process of injury in the grove has not as yet resulted in the death of any 
of the trees therein ; but coming into the path across the farm, which is bordered by over 
a hundred and fifty large walnuts, we arrive at a place where the trampling and ae 
has utterly killed twenty-five of these trees, and it needs no forethought to see that the 
same process continued on the grove will in time be equally effective in injury. ‘The | 
farmer in charge, a relative of the owner, stated that they were aware that the trees were 
being injured by the cattle, and about planning means to give these shade elsewhere. In 
the meantime, it appears to me, that had they always been excluded, the trees would have 
now been ten years’ growth the better. The best thing now would be, in addition to 
keeping cattle out, to cultivate lightly the whole surface, so as to destroy the grass, soften 
the soil, and give the roots their chance of obtaining nourishment. Here are trees which, 
with fair nourishment, should, in some years time, yield at least $50 per tree, or the vast. 
sum of $75,000. Yet, the desire to improve his cattle has led the owner to allow their 
injury, and even risk their loss. The same unfortunate mistake is made in many parts 
of Canada. Fine pieces of woods, which might have continued fit to supply timber in: 
good quantity yearly for ever, have been allowed, in order to give pasture for a few cattle, 
.to become utterly destroyed in forest value, their saplings killed, their soils hardened 
and grass-covered, and the whole woodland brought into such a state that.the owner in a 
few years cuts down what is left and ploughs the land. The greatest forest authority in 
the United States has lately written that all that fire has done, all that the axe has done, 
had not equalled the injury inflicted on the forest by our own browzing animals. This 
at first sight would appear over-strained, but to those who have considered what the 
forest value really was and is, how important it is that certain portions of it should be 


preserved, and that it is those very portions which are being thus destroyed, it bears a 
different aspect. 


In the older districts of Ontario, there should be no great difficulty in growing the 
walnut to perfection. It grows well near Guelph, one of the highest, and, therefore, most 
exposed localities in the Province. It was formerly supposed that this tree would not 
flourish north of the Grand Trunk Railway line, but I have known it to grow and bear 
fruit abundantly on the shores of the Georgian Bay. Of all trees its planting requires 
least trouble, for it should be grown from the nut, planted in the fall—or if not then 
planted, they should be left out of doors in thin layers, covered with sand or litter, when 
they will be found in good condition for planting in spring. A patch of these—say ar 
acre, or if two acres, all the better—can be planted so as to give shade at any time of the 
day in two fields, by placing the plantation half in one field, half in the other, and making 
it, instead of an exact square, a square, each of whose sides are deeply indented in cresce nt 
form. ‘There will be then in each field one complete and two half crescents, in one curve 
or another of which shade will always be found. These curves will also afford the great 
desideratum of giving shade to cattle without allowing them to enter and destroy the 
trees, for which purpose, of course, the plots should be fenced. It is to be hoped that 
this valuable tree will soon be grown largely in Ontario. They give an admirable shade 
—no better could be desired than that of the Illinois clump I have just described—the 
walnuts themselves frequently yield a valuable harvest, and the walnut timber is, unfor 
tunately, only too scarce and valuable. The farmer must not expect, however, that in a 
short time he will be mee to cut at pleasure a thick walnut log ; it would be ee or six ty 
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will have the shade and the shelter, his heirs will have the timber, his farm will be ten 
times the handsomer for the plantation, and whenever he chooses to sell he will receive 
full value for it. The loss we have suffered in clearing is well exemplified by the walnut. 
In Indiana—its former home—lI met a farmer who remarked that he had almost cleared 
his farm from a walnut forest—mostly large trees, three or four feet through. “If I had 
them to-day,” he said, mournfully, “they would be worth a million dollars ; instead, I 
have a farm worth about five thousand.” There is very little walnut to be had in Indiana 
now, and that of Ontario, as far as the large trees, yielding good merchantable timber, are 


‘concerned, has been for many years almost exhausted. It should be here mentioned that 


for those who desire a beautiful wood of rapid growth, the cherry will give in thirty 
years as large a tree as the walnut in sixty, and is quite as easy of cultivation. Ten 
acres of cherry, with ordinary care for half a dozen years, then left to themselves, would _ 


at present timber prices, yield, not improbably, $100,000, and timber will be much dearer 


then. What other part of the farm would yield thus ? 


Notes FROM MASSACHUSETTS. 


There is a quaint charm about these New England villages, here nestling among, 
there spreading boldly over, the rolling sands which border this Atlantic coast. Wooden 
houses, large and small, in endless pepely, dot hill and dale, interspersed with many an 
orchard, many a waving grove of pine and oak, many a pleasant road and winding lane, 
and not a muddy one among them, the sandy sea coast soil is all too dry for that; the 
rain may fall for three days, and then three hours’ sunshine, you may walk where you 
will dry shod. | : 


There is an air of wealth here, though not of magnificence. There are few farms. 
‘Great stretches of common or grove isolate many houses ; others in close companionship, 


yet always retain a generous garden or paddock space around. But of the industries 
which maintain them or accumulated the fund which now supports them, very few exist 
here. Sea captains, retired or active, own many; rich city dwellers have erected here 
many a pleasant residence ; here the town-sick summer boarder finds healthy and not 
expensive retreats; the student may read, row, fish or idle as he lists ; and, in fact, of a 
summer day, a vast and busy population are at work doing nothing in boats, on hills, on 
beaches, or anywhere they fancy. 


The small village of Woodsholl proper is a picture western localities never exhibit. 
Its brightly painted wooden houses, many, oddly enough, covered with shingles instead of 
siding, from their strong stone foundations to their eaves; its rolling surface of greensward, 
where, at every declivity, the wayfarer is aided by steps of massive and time-worn granite 
that the pilgrims might have laid ; its great fresh water ponds for ice (a contrast to our 
Toronto mud-bounded reservoirs), faced by firm walls of heavy stone; the embowering 
branches of linden and elm trees overhead on all the roads, sleepily waving in the after 
noon breeze ; the quietness of all round, as if the sun rose and set ever on placidity alone; 
and all that interrupted the unvarying stillness was the plash and agitation of the bright 
sea-waves which roll up into the little harbour gay with pleasure boats, and glitter far 
away across the sound, through which schooner and steamer, plying between Boston and 
New York, continually pass, their sails white against the distant sea. . 


Here, by the way, busy, yet quiet as all the rest, by the shore is the establishment 
provided by the American Government for hatching the spay n of the cod-fish, and thence 
re-populating their fast depleting fisheries. Two large buildings, with immense stone vats — 
for the fish while spawning, are provided, and employ a diligent staff of professors and 
teachers. Farther on, on a common, is a factory where a valuable manure is made by 
mingling South Carolina phosphate with the refuse fish (menhaden) from which fish oil 
has been pressed. 

All this country round was occupied lene ago by the earliest settlers—the men of 
the Mayflower period. This isthe ‘Old Colony” of Massachusetts. This rolling land © 
near the sea was rich, was heavily forested, was cleared, cropped and re-cropped, till its 
fertility was gone. Long lines of ruinous stone fences, centuries old, recall the period 
when the soil was worth such careful division. Much of it had long lain idle and barren, 
the home of a few wandering sheep, in great ranges of wind-swept hills and hollows, with, — 
in sheltered places, some growths of oak and poplar. Just here was peculiarly barren. 
Twenty-five years since one gentleman, Mr. Fay, began to plant pine trees largely, — 
and still more largely to sow their seed broadcast. Many followed his example, and — 
groves sprung up in all directions. There are now more than ten thousand acres of pine 
plantations, sown or planted, in this vicinity alone, many of them containing trees forty — 
feet in height. 

This planting has greatly sheltered and improved the country, and re-settlement— 
the influx of the class of residents before mentioned—followed fast on the growth of the 
trees. In one place I was shown what so et proved the case of tree-planting on 
hills to hold moisture. ‘This twenty acres,” said one resident, ‘‘ which, as you see, is 
high land when treeless, every spring poured down such floods as filled all the deep gullies. 
around. Now that I have had it for years in groves of pines, the moisture is held in the | 
land, and there are no torrents in spring whatever.. The water goes, the year round, to 
nourish the creeks.” The result of planting in this district is, in fact, that while here 4 
twenty years ago was little but a succession of bleak and barren hills, there is now such 
scenery aS my first paragraph described. Nor are the planted groves of small extent. ; 
One gentleman showed me eighty, another one hundred and twenty acres, in one block — 
each, planted by themselves, of rich pine plantations, the trees being thirty and forty feet — 
in height. ‘ 

What I want to give my readers an idea of is the way in which this result was 
secured. Either the seed was sown broadcast on the rough pasture field, or it was sown — 
in the bottom of plough furrows run across the field five feet apart and covered half an 
inch, or the small pines were taken less than a foot in height and planted with the spade 
five feet apart each way. These methods have each met with excellent success. The 
land is a light and rather barren sandy loam, much of the same kind as our poorest 
Ontario soils. As to the kinds used, they are the Scottish, Austrian, Corsican, and our 
own native white and red pines. Planting and sowing are each done in early spring. 
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There is no reason why these methods should not succeed in Ontario. Whoever 
wants a good plantation along the north or west of his lot, or has anywhere—in gully, 
or field, or hillside—land which gives little return, could not do better than sow it with 
pine seed. It is easily obtained, easily sowed, and ina few years the annual thinnings 
will give all the pine fuel he can use, and sticks for many building purposes besides, 
while as shelter the trees will be invaluable. Words can hardly tell the difference in 
climate obtained by a thick pine wood along the north and west of a farm. Of course if 
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the planter be disposed to purchdse young seedlings—which can be had at less than a 
cent apiece—he saves some years. But many rough places could be much more easily 
sown than planted. 

James H. Bowditch, Esq., gives the following valuable statistics in reference to these 
plantations :— 

It is here we find the native pitch pines (Pinus Kegida) grown from seed almost as 
easily as the ordinary garden vegetables, the sandy soil and moist atmosphere favoring 
its early growth. No old planter on the Cape would think of planting saplings; he 
invariably sows the seed. Now, where are these plantations, how are they managed, and 
who are the owners? Let us begin at the end of the Cape and work south. 

A five hour ride from Boston on the Old Colony Railroad brings you to North 
Truro, the next town to Provincetown, at the extreme end of Cape Cod. Near here we 
find twenty different parties whose plantations cover in the aggregate 562 acres, all 
planted from seed, and all consisting of the common pitch pines, in the various stages of 
growth, from 1 inch to 15 or 20 feet. As our object is to know just how these planta- 
tions are cultivated artificially, we will explain briefly in detail. 

Ten years ago these well-nigh barren and entirely profitless lands could be purchased 
for twenty-five cents per acre, now, in the same unimproved condition, they are worth in 
no case less than $2 per acre ; not a very heavy price you may think; but when a man 
sells by the hundred acres it makes a difference in value received. These broad acres 
have usually no vegetation whatever, save a light growth of the coarse beach-grass, and, 
in some localities, the low-spreading poverty-grass, so-called, and a little moss.’ 

In most cases there is no fencing whatever, a fact greatly to the advantage of the 
planter in his profit account ; the division line between different owners being frequently 
a simple plowed ridge. We now have the land for planting. 

Just before the first heavy frost, usually the latter part of October, the seed is 
gathered in the burrs, balls or cones (thus variously called) from the pitch-pine trees, put 
up in barrels or boxes, away from mice and squirrels, in a cool place, and before spring 
they will have mostly opened, when the seeds can easily be taken out. Some people heat 
them a trifle in the oven to make the seed render a trifle more easily, but it isa dangerous 
practice, and likely to injure the germinating power. 

From one-half to three-quarters of a pound of clean seed is ample to plant an acre of 
ground. They may be planted at any time in the year, but probably the best time is 
early spring, as soon as frost is out of the ground. The method now most generally 
followed, where from ten to fifty acres are to be planted, is to run a plough over the 
whole track, turning a single medium furrow, the furrows being five or six feet apart. 
A few planters make the distance apart four feet ; a few from eight to ten feet. 

i The seed is either planted by hand in hills about three feet apart, dropping three or 
four seed in a place, and just covering it very slightly with earth, with a hand hoe, or a 
regular seed-planter is used. The latter is probably the easier method, the one most 
generally practiced, and often quite as successful as the more laborious hand-planting. A 
boy may follow after and cover any seed left exposed. I find the cost of planting is variously 
‘estimated at from $3 to $5 per acre. The market value for seed last season on the Cape 
ranged from $1.25 to $1.50 per pound. It takes about a bushel of cones to render a 
pound of seed. After planting, no further care whatever is given to the area so stocked 
lin most cases. In.some places there may be gaps fifty feet long, but these spaces fill up 


in time of themselves from seeds of the young growing trees. If you hire a team and 
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drive over the country, a look at the various plantations will abundantly repay an 
interested observér. A. fifteen acre piece with trees about three or four years old, said to 
belong to Mr. Harvey Collins, seemed very thick and thrifty. 

Mr. John Kenricks has tried the following tree seeds, namely :—White and Norway 
Spruce (Abies Alba and A eacelsa), White, Austrian, Scotch and Corsican Pines, (Pinus 
strobus, P. austriaca, P. sylvestris and P. laricio). The experiment was made in this wise: 
A tolerably good soil was well plowed and prepared, and seed planted about one-quarter of 
an inch deep. The whole was covered with boards at first, raised slightly when the seeds — 
sprouted. The White and Norway Spruce and White Pine seeds scarcely germinated — 
at all. The others germinated and grew well, where planted in cultivated land or nursery 
rows. When planted in furrows or hills in sward land, they suffered from drought, and 
made but slight growth. Probably not over twenty-one per cent. of the hills are now 
standing. The Scotch pine did somewhat the best. 

In this method of planting forests, whether by broadcast or furrow sowing, it is 
necessary of course, in order to cover the ground, at first to raise far more trees than are — 
ultirnately needed, and it has been long a disputed question whether it is best to let a — 
young forest thin itself, the stronger trees killing out the weaker, or whether, after a time, 
to thin out artificially. . 

Some gentlemen here are of opinion thatit is better to thin by hand. In support of | 
this opinion an interesting illustration is given by the Hon. Levi Bartlett, of New Hamp- 
shire. In that State a tract had been cleared and burned over in a very dry season, about — 
the year 1800. It immediately seeded itself with White and Norway Pines, and about — 
twenty-five years after came into his possession. He at once thinned out the growth on — 
about two acres, taking over half the number of the smallest trees, the fuel much more | 
than paying the expenses of clearing off. From that time nothing was done with the : 
lot for the next twenty-five years—having sold it, however, during that time. Upon 
examining it he found that, by a careful estimate, the lot which had been thinned was ~ 
worth at least a third more per acre than the rest which had been left. It was worth at : 
that time at least $100 per acre. He thought that had the land been judiciously thinned ~ 
yearly, enough would have been obtained to have paid the taxes and interest on the 
purchase, above the cost of cutting and drawing out, besides bringing the whole tract up q 
to the value of the two acres which had been thinned out. 

At the time when this part was thinned, twenty-five years from the seed, he rR a 
few of the tallest, about eight inches on-the stump, and forty to fifty feet high, and : 
hewed them on one side for rafters forashed. At the next twenty-five years, fifty from the 
seed, he and the owner estimated that the trees left on the two acres would-average six o “£ 
eight feet apart. They were mostly Norwéed Binds Un to twenty inches in diameter, is 
and eighty to a hundred feet high. He was greatly surprised, seven or eight years after, — 
to see the increase of growth, especially the two acres thinned thirty years before. The 
owner had done nothing, except occasionally cutting a few dead trees. It was now thee ) 
opinion of both that the portion thinned out was worth twice as much as the other ; not, 
however, that there was twice the amount of wood on the thinned portion, but from the 
extra size and length of the trees and their enhanced value for boards, logs and om 
There were hundreds of Norway and White Pines that could be hewn or sawed into 
square timber, from forty to fifty feet in length, suitable for the frames of large houses, - 
barns and other buildings. There were some dead trees on the two acres thinned at an 
early day, but they were only small trees shaded out by the large ones. On the part left 
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to nature's thinning, there was a vastly greater number of dead trees, many of them fallen 
and nearly worthless. Of the dead trees standing cords might be cut, well dried, and 
excellent for fuel. Estimates were made that this woodland would yield 350 cords of 
wood, or about 150,000 feet of lumber per acre. Allowing that these were too large, the 
real amount must have brought a very large profit on the investment, 


' The opinion of leading planters of trees here of sowing or furrow is that, though not 
so successful with these, owing to the strong sea gales, as the pitch and Scotch pine, yet 
that the white or red pine would grow well from seed, by either method, in Ontario. As 
before remarked, there is much land in Ontario, side hills, waste sandy plains, burnt 
lands, and so on, where, if successful, the experiment would prove most valuable. If the 
‘ground be such as to receive the seeds—that is, not a sod or hard clay—broadcast will do; 
if harder, a furrow is easily made. The shade of surrounding weeds, if not too dense, 
will not injure—a partial shade, in fact, is always beneficial. Wherever the pine trees 
‘are being cut down the large cones could be easily gathered, and put away till spring in 
a dry place, secure from mice, when the seeds will easily drep out. There is no reason 
why this should not be done over much land, useless now, but which would then, for 
‘shelter and ultimate wood, be very valuable. 


NoTES FROM KANSAS. 


Arriving at length at Kansas City, after two days and nights, of rapid travel from 
Toronto, yet another train carries us forward across the Kansas prairies to Fort Scott, 
an old military post—for this region lay along the Indian border, and still there are large 
Indian reserves near at hand—now a thriving city. The scene all day is a succession of 
rolling prairies, with occasional stretches of forest, where rivers pass through the lower 
land. All but the red oak leaves have left the trees, and the far-spreading plains, across 
which here and there we can see to points forty miles away, give one unvarying ground 
of autunin brown, save where a field of black prairie earth has been inverted by the 
plough. Every green tint of spring and summer is gone, but the air seems yet,as warm 
as that of a July day. — 
| When one sees here on every side the scarcity of wood and the economy of its use, 
the three-inch posts which often supports the fence wires, the cattle sheds built of poles 
and roughly thatched with straw, the great bins of yellow corn formed of poles as well, 
and apparently destitute of any roof save what hurried hands might extemporize from 
heaps of cornstalks should rain occur ; the barns few and far between, and built of timber 
of the slightest, one can appreciate the difference between this and a forested country. 
They have indeed many pretty wooden houses, but the lumber comes far by railway and 
costs much. ‘There is no difficulty, however, as to fuel, for vast deposits of bituminous 
‘coal underlie the region, and one sees it at every door heaped in black piles seamed with 
reddish brown. It is delivered generally here at $2.50 per ton. Ontario farmers, living 
in a country destitute of coal, are only too likely, at no distant day, to remember regret- 
fully their vanished wood lots. 


The cost of wood is, generally in its carriage. It is small consolation to the Kansas 
prairie cultivator to know that other States have timber to spare, and that even part of 
his own is a wooded land. Come from whence’ it may, it is dear when it reaches his 


16 


immediate locality. One railway board here, recognizing the fact, and knowing that the 
growth of wood when set about in earnest, is neither a slow nor difficult task, has 
established in Kansas the largest artificial plantation of forest trees in North America. 
These railway gentlemen themselves gave out the contract for planting over a square mile — 
of land with young saplings of the catalpa and ailanthus ; and their president, observing 
the success of their experiment, and impressed with its probable excellent financial 
results, has had planted, at his own expense on speculation, as much more. These are 
situated near the little town of Farlington, Kansas, where we stop over night, see the 
manager, and make arrangements for visiting the youthful forests in the morning. | 


These plantations, now bare of leaves, stretch far over the undulating prairie, in full © 
view of the town. In summer their wide-spread surface of broad leaved and pale green 
foliage forms one of the most beautiful sights of all this country. At proper intervals 
carriage roads are left through them, and as it is a few days’ drive to examine them well, 
we obtain a carriage and horses and commence our observations. The different sections 
have been planted, it appears, respectively, two, four and six years ago. About one-fourth 
is planted with the ailanthus, the rest with catalpa, and a few, perhaps a thousand, trees — 
of white ash. Those first planted are now 25 feet in height, the last about twelve. — 
Some of the taller are seven inches through the stem. The first seedlings were brought — 
from Illinois by the car-load—the rest grown in seed-beds here. There are in all about — 
three millions of trees in full growing vigour on these plantations, this calculation leaving — 
out a few on some small portions of poor land, which are not flourishing so well, but will — 
yet be good trees in time. All were planted four feet apart each way to shade the — 
ground, but eight feet is the ultimate intention, which will allow three-fourths of the — 
trees to be cut out, a thing which can be well done when they are fit for fence posts, say _ 
seven to nine inches through ; or, if required, they can stay even longer without injuring — 
the plantation. When rather larger it is expected the trees will give excellent railroad — 
ties, and at their fuller growth of fifteen or twenty years, they will supply valuable 
timber for cabinet work and house building. 


Those who nave only seen the original forest, with its trees growing hap-hazard here — 
and there, little ones and big, have but a very vague idea of the large amount of wood — 
these closely planted groves can spare in their process of growth. This process, partly 
natural, is also by the art of the planter rendered partly mechanical. Extensive masses_ 
of young trees planted in this manner are restricted to but one method of advancement— 
the endeavour to throw out masses of leaves to the light and air of the upper surface. | 
The lower branches hidden in shade rapidly die and fall to the ground, and the plantation — 
becomes a multitude of long straight stems full of life and vigor, but only spreading into 
branch and foliage at the summit. Ifa tree in youth be crooked it straightens itself if — 
thus surrounded as it advances in height. One acre so growing will give of wood, which a 
is all the better taken, quite a number of cords yearly, till all the superfluous trees are 
gone. On each acre here are two thousand more trees planted than will ultimately be . 
allowed to attain full growth. There will be left perhaps nine hundred thousand to come _ 
to maturity, and as these, as well as being very useful timber, are fast-growing trees, the | 
profits seem likely to be very large. ! 


It is a matter to be considered with our land-owners and capitalists, especially those . 
who have properties they wish permanently to improve, whether to follow in Canada the — rk 
example of these tree-planters in Kansas and the Western States would not be the most — 
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remunerative investment they could find. It is but a day’s journey from these plantations 
to heavily wooded countries—the forests of Indiana soon rise, dark and close, beside the 
railway—yet it is thought the most profitable way of investing many thousand dollars, to 
plant these square miles of closely standing trees. Many of these are already six or eight 
inches through in six years, and would, for instance, very soon make two railway ties to 
the tree. This is an item of use which is drawing largely on the wood resources of the 
country. In the States there are not less than sixty millions of railway ties used yearly, 
and as these are taken from vigorous and healthy young trees, which will give about two 
ties each, it means the annual destruction of thirty millions of such—a serious drain on 
the forests. For this purpose it is, as I have pointed out, being thought so much cheaper 
to grow than to buy elsewhere and transport to the place where needed, that large 
amounts of money are being spent in planting. Considering the great value of sheltering 
plantations, and the vast quantity of timber which can be rapidly grown in them—very 
much more than can be expected from any natural young forest—I must press on my 
readers the advisability of planting a few acres along the north of their farms. ‘Trees 
will be found to ‘grow very much better in plantations than in lines. One tree draws 
another up ; and besides, a number of young trees cover the ground with shade, and keep 
the earth in that moist, warm, rich state favourable for the expansion of the young roots. 
Then consider how slight the cost. Two thousand trees will plant an acre, and can be 
got for a small sum besides freight, &c. The land once in good condition, (such as 
you would give it for wheat, if fair land, will do well enough) a couple of men 
will plant an acre in two days, or three if unused to the work, after which, with 
cultivating once a year for three years, the trees may be Jeft to themselves. I 
have sketched out here, the rapid, cheap way of planting. Of course, with more 
care, preparing the soil better, repeated ploughings or harrowings, and perhaps the 
choice of larger trees from the forest or elsewhere, much greater results may be expected ; 
but the cost will be very much greater, and, as the experiments I have detailed will show 
you, the cheap way does very well. In the sea-side experiments as shown above, the seed 
is merely sown broadcast or roughly furrowed in, and a thick and thriving forest results. 
In the Illinois walnut plantings nothing more was done, than to plant the nuts with 
another crop, and in after vears to steer the plough clear of the trees. In this detailed 
above, in Kansas, the new prairie is broken and spring ploughed and harrowed, and the 
young plants put in by two men, one digging the hole, the other placing a plant in 
position, while the first throws a spadeful of earth against it and stamps it firm with his 
foot. The plants are merely seedlings direct from the seed bed, never having been trans- 
planted. They will plant a thousand a day. All is done with a view to plant much 
land cheaply, and the trees invariably have succeeded well, except where the poorest and 
hardest part of the land occurs on the slight eminences. Even here, though the trees are 
of slower growth, yet they are alive and growing, and will be good-sized trees in time. 
Any Ontario farmer, working in the same way, can cheaply give his farm as much of 
grove as he may desire. 

In doing this it is well to remember that it is not all for shelter, nor all as fuel, that 
we plant the grove. In the near future, is coming a time when many of the sticks from 
our plantations will be most valuable for many purposes. For instance, if we plant a grove of 


_ hickory, which merely needs sowing the nuts. It has been said by a leading authority in 


this country, whose factory uses much of the article, that one hundred acres of it in 
second growth would be worth more than many whole townships which now yield good 
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crops but seldom. It can be used from six inches§upwards.@% This can be well grown — 
here. I knew twenty acres of fine trees—many of them a foot through—grown on a — 
sandy loam near Toronto. With care, but a few years would elapse before some thousands 7 
of six, seven, and eight inch stems were produced by the method above described of close — 
planting. At present, our principal stock of such wood has to be brought from Ohio. 

Let us calculate what could be done with hickory. These plantation trees described 

above, were already, in places, of six or eight inch stems, and would well give them twenty — 
feet high before thinning more than one half out. There would then be 1300 trees left. : 
Suppose by losses, or thinning again one-half in the rows, we had 650 hickories left. 

These, as soon as they could square eight inches, would yield a hundred feet, or 65,000 ft. in — 
the acre. At present prices this would bring $6,500. It must not be expected that 
hickories would grow as fast as the soft woods—for instance, the silver poplar, which I 
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have known give three feet four inches diameter in twenty years,—nor have we, unfor- — 
tunately, instances of close planted groves which would tell us how soon to expect the 
size calculated from. But we may be sure they would grow very much faster than the 
scattered hickories here and there in our fields, and that the farm they were growing on — 
would be in a few years, very valuable from the known profit of the expected crop. | 


Notes FROM WAUKEGAN. 


Passing from Chicago, thirty miles to the north, we reach Waukegan, the home of © 
the leading tree-planter in North America, whose trees I have found growing by the 
thousand on the distant Atlantic coast, in the far south, and over the western prairie. | 
I think of all localities I have visited, trees seem to flourish here the best. It is not 
the soil, for that is evidently but poor and sandy. It may be that the atmosphere,— / 
from which in fact, trees derive most of their nourishment— is the cause. Here on 
the shores of Lake Michigan, exposed to the full force of the eastern winds, the lake 
breezes meet and mingle with the air of the prairies. Whatever the cause, the maple 
foliage, now autumn reddened, stands from the tree with a bolder and a wider spread—_ 
the pine and cedar are of richer green—than I have seen elsewhere. 

Here, on the extensive grounds of Mr. Douglas, are great masses of closely-standing 
young pines, spruces and larch, acres in extent, illustrating the principle on which he 
has commenced, throughout the States, many large and thriving plantations. Let me 
first state the object for which trees cultivated in this manner are planted :—(1) To grow 
wood more rapidly than any other process will give it. (2) To grow that wood in 
straight beams. (3) To obtain much more wood in the same ground than an equal 
space in the forest would give. (4) To create such a plantation as will, in exposed 
situations, act as a complete and impervious shelter, and will give dense shade on every 
side, so as to benefit cattle, without the necessity of allowing them to enter and inju 
it. (5) To create one which will also act as a reservoir of moisture, preventing rain 
from passing too rapidly away, and giving it out gradually by feeding springs and 
otherwise—ajmost valuable quality, especially where the plantation can be located on 
the higher portionfof the farms. (6) To plant so that the trees will never need prun- 
ning, but will prune themselves, so that after. two or three years no cultivation will — 
be necessary and no weeds appear. | 

All this is secured by planting trees not more than four feet apart each way. For 
two or three years: they are cultivated to destroy weeds, and after that the depth of 
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shade they cast prevents further growth. This great mass of trees then growing up 
elosely together, presents always on the upper surface of the grove, a succession of bright 
green-leaved, and healthy tree tops, while inside the grove their appearance will be very 
different. There will here, especially in the case of evergreens, be many decaying and 
falling branches. In fact, the shade will kill off all branches but the upper ones. As 
the grove gets taller, and the trees larger, there will be too many trees and the 
weakest of these will, in turn, be killed by the strongest depriving them of light and air, 
till the proper number of trees is left on the ground. 

Nothing need be done so far to assist nature. But if the trees have been properly 
selected, this process of crowding can be made convenient to the uses of the owner of 
the plantation. If every here and there among the trees, at proper distances, have been 
planted such as are of slower growth, the quicker growing can be taken out as the 
mature, and those of slower growth left to continue the grove; or those whose timber 
is most valuable can be ieft, those Jeast valuable removed. For instance, say we take 
the black walnut, (where it will grow) ash, cherry, and yellow birch, all of which are 
very valuable timber. Plant them eight by eight feet apart. Let us then take maples 
—soft maple or sugar maple—and box-elder, and fill up till all is planted four by four 
feet apart. Planted all together they will soon cover and shade the ground, will all grow 
up together to a dense grove, and will, when the maples and elders are taken out 
(doing which will give a great deal of timber), leave room for the more valuable trees, 
which in their turn will be taken out when mature. For instance, you will get the 
eherry in half the time.you would have to wait for the black walnut. Evergreen and 
larches are planted the same distance apart, but plantations of these are better by them- 
selves. “Plantations of this nature will fulfil the previous description. 

When the ground is well prepared, and mellow, they can be planted easily and 
rapidly, and by persons who have had no previous experience. Two men generally 
perform the planting, or a man and a boy; the latter holding a bundle of young trees 
under his arm, takes one and stands it in place, when the other has opened the 
ground for it by removing one spadeful of earth. This is then placed again in the cavity, 
against the root, which is held by the other firmly against the back of the opening. The 
earth is now pressed against the root with the foot and the tree is planted. Very few 
fail to take root. The trees are of course small, from one to two feet high, but being 
grown in nursery beds have generally good roots. Two people plant nearly a thousand 
a day. The cost of these young trees is small, in large quantities—say twelve thousand 
—they are quoted here, most of the varietics mentioned, mixed, at a very low rate per 
thousand, and [ have no doubt that if a large demand existed, they would also be cheaply 
obtained in Canada—perhaps can now. Ina few years no part of our farm will pay so 
well as some acres so planted, counting wood alone. It is surprising how many cords of 
wood in mere cullings, can be taken from a small plantation, while in yielding shelter, 


_ and improving the adjacent soil by its retention and distribution of moisture, the 


advantages would be very great. 


SUGGESTIONS FOR GOVERNMENT ASSISTANCE IN PROCURING 
YOUNG TREES. ~ 


A method I should suggest, which would give, I should conceive, a considerable 
impetus to tree-planting in Ontario, would be as follows: Small seedlings, such as are 
used for planting tree claims in the Western States, are procurable at a very low price, 


when large quantities are taken, namely, $25 for thirteen thousand, or enough for five 
acres. If the trees were supplied free of cost, for say thirty plantations of five acres 
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each, it would probably be easy to find, throughout Ontario, as many individuals willing — 
to devote five acres each to the purpose, to plant them, and to take necessary care of the — 
trees, that is to say, they should be planted four feet apart, each way, well fenced from 
cattle, and have the soil worked with the cultivator for three years, sufficiently to keep 
down weeds, after which the young trees would shade the ground and take care of them- 
selves. I should recommend for this purpose, as suited for the soil and climate of Ontario, 
white ash, white pine, cherry and larch, about one-fourth in each plantation, the other 
three-fourths to be of the ash-leaved maple, a cheap tree of easy growth, and answering 
well to shade the ground to be planted, so as to be cut out for fuel and other purposes, 
leaving the four first named trees ultimately in possession of the ground to grow to 
maturity. | 
These could be got, procuring a rather larger and better description of trees than 
those used as above described, and therefore the fitter for our purpose, delivered in 
Toronto, at about $45 per plantation. I am not aware of any nursery in Ontario growing 
seedlings in such quantities as to be able to dispose of them so cheaply, but of course, if 
possible, it would be better to obtain them here. The impetus of the example once given, it 
is probable that many other people would be willing to purchase trees and start plantations 
for themselves, and our nurserymen would soon, if they are not at present, be in a position — 
to supply young trees more cheaply than they can be imported. There is no difficulty in ; 
raising them. In fact any farmer, who considers that he has two or three years to spare 
before he needs such seedlings, could raise them from seed for himself. | 
At some meetings, many of which have been addressed during the year on the sub- 
ject, farmers have suggested that, while the present tree planting Act has served a valuable | 
purpose, it might be improved by the substitution of evergreens for the present deciduous — 
trees mentioned therein, which would encourage winter as well as summer shelter. , 


SUGGESTIONS CONCERNING PINE LANDs. 


Since the great step in advance has been made by the Ontario Government, in con- 
juncture with lumbermen, of organizing a forest police to guard against fire, the way is” 
open to recommend some other measures which would have been comparatively useless — 
before. For instance, it would be well that an arrangement were made, by which no pine’ 
tree under fifteen inches in diameter should be cut. Previously to the comparative 
security against fire, now given by the fire police referred to above, it was not so possible | 
to leave trees of this size to grow, for at any moment fire might destroy them. Under 
the present arrangement much greater security against fire will exist, and it would there- 
fore be advisable to leave trees under this size uncut. 

After consultation with many lumbermen, and visits to many forests, | am unable to 
recommend any method of disposing of the debris of pine trees left by the lumbermen, 
as there seems no way except that of piling and burning, which would add very much to 
the cost of lumbering. 

It is possible, however, without going to this expense,.to do one or two things, which 
will greatly decrease the risk of fire. The branches of all heads of trees left might easil 
he chopped so as to fall to the ground, and all brush, young trees, etc., which had been 


es, 
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cut down, given one or two axe strokes with the view of making them lie near the 


ground. Needles and branches on the earth dampen and rot. Raised above it, they dry 
into dangerous tinder. 


Another method of avoiding debris, and a most important one, would be the dis- 
couragement of getting out square timber, and the encouragement of taking out the whole 
log. It is the chips of squaring timber, and the many logs chopped into to test them, 
found unfit, and left lying, which form the most dangerous material for fires. 


With regard to that most important point of setting aside reserves of forest, there 1s, 
in older Ontario, no place which can be recommended except that, in and near the County of 
Renfrew, mentioned in last year’s report, because it is the point of head-water of so many 
streams. It has been suggested, lately, by persons well acquainted with the country, that 
some additional townships adjoining might well be added, as it would cover more sources 
of streams running into Georgian Bay and Lake Ontario, and the addition proposed is 
land in an equally wild state. To carry out the object of a reserve, it would be necessary 
to prohibit settlement in its bounds, and to sell only trees whose age demands that they 
be cut down. It would be necessary that one or more persons should be placed in charge 
of such a reserve, to keep off trespassers, choose timber for sale, and prevent fires. A 
reserve at this point would preserve the rivers flowing to the Ottawa, and likewise those 
flowing towards Georgian Bay and Lake Ontario, and benefit greatly all the farming 
country on their route. There are, no doubt, portions of the unsettled new country north 
of Huron and Nipissing, where reserves might be valuable, but I have not yet been able 
to examine them. ‘The one referred to is of far more immediate necessity, as tending to 
preserve.in fertility a large portion of settled Ontario, and to prevent violent inundations 
in spring throughout that part of the country. 


FORESTRY IN ONTARIO. 


The following letters, either from the county clerks, or gentlemen, whom, as better 
acquainted with Forestry, they deputed to answer for them, describe the state of affairs, as 
far as tree planting and effects of deforesting are concerned, in and near their different 
counties. The questions asked will be easily gathered from their answers. If the reader 
will take the trouble to go through these letters, he will obtain many valuable ideas on 
Forestry, as applied in these localities, from gentlemen who have very great local and 
often general knowledge of that of which they write. The answers as yet received are 
from sixteen counties, so dispersed as to give an excellent general idea of Ontario Forestry : 


StorRMONT, DuNDAS AND GLENGARRY. 


Morrispurc. Ihave before me your favour of yesterday inquiring: Ist. Is tree 


_ planting making any progress in this county? 2nd. Have trees been planted for wind- 
_. breaks. 3rd. What trees? 4th, What injury to the climate has been observed when 
_ the country has been deprived of shelter? 5th. Is travelling more difficult on account of 


drifts? 6th. Is stock less easily kept during the colder months? 7th. Is the snow 
blown off the fields to the injury of the crops ? 

My reply is—lIst. Tree planting for shade to houses and lanes is making increasing, 
but slow progress, and is as nothing compared with the rate at which the woods 
are being cut down. 2nd. I have not heard of any for fields, but there are a few 


for orchards. 3rd. Hard and soft maple, elm and spruce. 4th. I have not information 


that would make a reply of value. . 5th. Yes, much, there is a beginning of an attempt — 

to help it by making wire fences at joint expenses of township and owners of lands along 
leading roads. 6th. Stock is almost universally housed during the colder months, and 
would | not be left out-doors, no matter how much woods there might be. 7th. There i is 
little winter grain raised in these counties. I have not heard that it is more difficult 
than formerly. 

There is nothing connected with our country iat saddens me more, than the wicked 
waste of the forest, and the prospect of a vast bare plain where the winter winds cut to 
the quick, and for want of fuel and shelter there will not be place for poor men, except 

aS menials in the houses of the well-to-do. Ido not think all the good work done in 
Ontario during the last forty years would be nearly equal to the evil of disforesting the 
destruction of the stored- -up wealth for ages. On account of the minute division of land, 
the narrow circumstances of the proprietors, and the equal division of property at the 
owner’s death, I have little hope from individual work; itmust, I think, be a Government 
movement. I have observed, sir, that you are doing a good work in awakening and 
enlightening public opinion. In these counties, I am sorry to say, it has not been 


awakened yet. 
N. McKenziz, Warden. 


Locuearry.—tIn reply to your kind letter of the 26th, would say :—The object te 
which you are devoting yourself is of such importance to the future of our country, that 
every exertion should be made to bring it prominently before the present generation, as 
I have no doubt that the fruitfulness of our country largely depends on the climatic in- 
fluence of the forests, on the fertility of the soil in causing rain and moisture to our 
fields, and I trust you may long be spared to use your pen ‘and influence i in favour of 
forestry. 

Thefront of the County of Glengarry has been largely denuded of its primeval forests, 
the centre and rear portions are pretty well wooded, as the most of our farmers during 
the winter months keep their stock well stabled. Cattle do not suffer to any great extent 
from the want of forest shelter during the winter months, but in the summer they suffer 
more for the want of the shade trees. 

I have no doubt that the want of trees around our fall wheat fields has a very 
injurious effect on the growth of fall wheat, the snow blowing off the fields, and accumu- 
lating around the fences, causing the wheat to rot near the fences, and to be killed in the 
centre of the fields for want of covering, which has so much discouraged our farmers that 
very few of them attempt to raise fall wheat. ; 

Our public roads running north and south, are, during the winter seasons, 
almost impassable with the depths of snow that drift on them in the clearings, the 
roads generally having high fences in the clearings which retains the snow, which 
causes a great deal of labour very grudgingly given sometimes. I have observed that, 
wherever there were green trees, such as spruce or cedar, growing inside the fences, 
the roads never drifted up. If our farmers and others would be induced to try the 
experiment of planting green trees along the roads that were exposed to drifting of snow, 
they would see the benefit of it, and save themselves the annoyance of having the winter 
roads passing through their fields, and very often breaking down their fences. There is 
very little done in this County in tree planting, except as shade trees around dwelling- 
houses, which is very extensively done. 

: JaMES FRASER. 
Dunpas. 


Iroquois. Yours of the 23rd “fe Tree Planting” received. ‘Tree planting is making — 
some progress here, but it as yet principally confined to lines of trees along the roads, and 
about the buidlings. A few orchards have belts to the north and west of them, anda 
very few ‘sugar orchards” have ‘been planted. Where lines of trees are planted for 
shelter, the spruce, balsam, and white cedar are used. The “double spruce,” is a favourite 
where it can be obtained conveniently, both as an ornamental and screen tree. The — 
single spruce, or balsam is usually where the other cannot be got. The cedar is a favourite 
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about yards for hedges, and is also used for screens for orchards, etc. I think the cedar 
is one of the best trees we have for this purpose; it is not so dense in foliage as the 
_ “double spruce,” but the limbs are less liable to die about the trunk of the tree, and 
the tree less liable to be broken by weight of snow or wind. 


The trees most used for planting along the roads and fences are the hard and soft 
maple ; the first on dry soils, the latter on lower places—its natural home. 


Travelling in winter has become infinitely more difficult. It has become impossible 
to keep fenced roads open at all in severe weather, and the travelling is mostly done 
through the fields. To obviate this, in this Township we are building wire fences along 
the principal roads, and where they are not built, laying down the fences in the fall, 
to be put up in the spring. 


The blowing of the snow off the fields, and the piling it in banks by’the fences, have 
made fall wheat culture very precarious. While this country was a bush dotted with 
clearings, fall and winter wheat was a very certain crop ; since it has become an open 
country, dotted with a few groves, it is very uncertain, not because it does not yield 
well, but because the centres. of the fields are frozen out, while the sides are frequently 
smothered under the banks. Another local eftect of the absence of forest lands here 
is the spring freshet, and an occasional summer freshet which are frequently very 
destructive. 


‘The most of this country occupied a basin between the St. Lawrence and Ottawa 
Rivers, that finds its outlet through a small stream to the Ottawa, near Plantagenet, about 
seventy miles to the north-east. The rapid melting of the snows in the spring, floods the 
country for miles on either side of the stream in this county, and the high winds that 
sweep the surface, since the forests have been removed, raise large waves that carry fences 
and everything movable before them. In the summer the crops are frequently 
destroyed by sudden freshets. 


I think that every effort to encourage tree planting should be encouraged. We have a 
little of the “forest primeval” yet, but is diminishing every year. Some second growth 
groves are being preserved, and many of our roads will soon be lined with trees. Our 
land is mostly good just here, but we have some stoney ridges running north and south, 
or rather north-east, and south-west. These should be replanted, and retained as forest. 
They would be as productive, or more so as forest as they are as farm lands. They 
would screen the valleys, and would add vastly to the beauty of the country. Maple, 
hard and soft, elm and ash would probably be the best trees for culture. 


A. HARKNESS. 
MIDDLESEX. 


Lonpon. Your letter dated a month ago was duly received (in reference to the 
preservation of forests.) _ I read your letter to parties that came into my office on 
business. Some agreed with me that the country would yet suffer by the forests being 
cleared off. Ido not think the people yet understand it, or they would be planting belts 
of wind breaks. There-is just one thing some are doing ; they are fencing the cattle out 
of the woods to let the young stuff grow up, which it will do ina very short time if pro- 
tected, and it will help to save the old timber that is still alive by keeping, or breaking 
off the gales of wind. I think a few farmers doing this, will cause others to do the same. 
It would not cost much to fence in eight or ten acres on two sides with barbed wire. The 
great trouble is to get the people to find out before it is. too late, that portions of the 
natural forests should be fenced. In my neighbourhood, about five miles from London, 
some farmers have cut their last tree off their one hundred acres, in some instances, have 
hardly left a shade tree. I have spoken to-several that they were doing wrong in clear- 
ing up the whole farm ; they say they can make a great deal more off the land than the 
. wood will ever be worth. There are very few lines of trees planted to any great extent 
as wind-breaks, only occasionally a farmer plants a row of trees down his lane, or 
some such. 

D. G. Mackenzis. 
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HALDIMAND. 


Dounvitte. Iam in receipt of your letter of the 15th, in reference to ‘“ Tree-plant- 
ing, and Preservation of our Forests,” and to the several questions asked, send you my 
answers as follows: 

I have never heard of any tree-planting in this county, and believe there has been 

none. I think very little of the old forest is likely to be permanent in this county. 


I have never heard, nor do I think that any wind-breaks have been planted. Wher® 
cattle and other farm stock have been deprived of shelter, they are less easily kept 
during the colder months. Travelling is more difficult on account of drifting snow, and 
crops are injured by the snow being blown off the fields. 


F. STEVENSON. 
LEEDS AND GRENVILLE. 


BrockvitueE. I do not think that tree-planting is at all satisfactorally progressing 
in these counties, and I have no precise knowledge on the subject, but some planting has 
been done on Arbour Day, and individual farmers have planted fewer or more trees 
without systematised effort as to any plantation, the ground not being set apATS for that 
purpose, I infer. 

JAMES REYNOLDS. 


WELLINGTON. 


Frrcus.—tTree planting, except for ornament, has made very little progress in this 
neighbourhood. The remains of the forest still’ in existence are carefully preserved, but 
chiefly with the view of getting a good high price for fuel. So few plantations have been 
made, even for wind-breaks, that little can be said with regard to their effect on crops. The 
various species of spruce and balsam-fir are the trees generally planted for shelter. I con- 
sider the climate has been very injuriously affected by clearing off the forests, as we are 
far more exposed to sweeping winds, which strip the large, open fields quite bare, and 
make great drifts in the roads. If it were not for the railroads, travelling would be 
almost impossible many times every winter. The stock are generally carefully housed up 
after November, so it does not affect them so much. Many of our little rivulets are 
dried up on account of the clearing away the forest altogether. 


A. D. FERRIER. 
ELGIN. 


Sr. Tuomas.—I am not in possession of such full information as you ask for, but 
can inform you that the Public School Inspector reported that on Arbor day 1,100 shade | 
and ornament trees were planted in the school grounds of the county. : 


K. W. McKay. 
VICTORIA. 


Linpsay.—In accordance with a resolution of the County Council of the. county of 
Victoria, at its session last week, your letter addressed to the Clerk of that body, has 
been handed to me for reply. Tn compliance with which, I will answer your questions 
in the order in which they are given. 


lst. ‘‘ What progress is made in tree planting in your county ?” 

There has been no progress of importance made in tree planting outside the town of © 
Lindsay. Here, a great deal has been done in planting shade trees in many of our © 
streets, most of which in the summer time present a very respectable appearance. This 
work, however, has been done by a few persons only, with an expenditure of persever- 
ance and energy deserving much greater success. Cattle of all kinds are allowed to roam 
at large in this town, consequently the number of trees now growing—although a very — 
large number, and which may be considered to be beyond danger from this cause, is — 
perhaps not more than one or two per cent. of the whole number planted. In private 
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gardens much progress has been made in this way, and large numbers of very fine - 
specimens of timber trees, as well as ornamental trees and shrubs may be seen. The 
Roman Catholic school authorities have done good work in their school grounds, thanks 
to the late Father Stafford, who inaugurated the work, and to the succeeding School 
Boards who have continued the same with some success to the present time. The 
Public School ground on the other hand, which are on a much larger scale, is little 
better: as yet, than a barren waste. Wiser councils have prevailed lately, and I am 
pleased to add, that preparations are being made for great improvement at an early 
date. Outside this, the. county town, a few shade trees may be seen in or near some of 
these villages, but I am not aware of anything having been done, worth speaking of, by 
_ the farming public. 
_ 2nd. Have wind breaks been planted, of what are they formed, and what effect 
have they had on the crops ?” 

I do not know of anything of that kind having been done by any of the farmers in 
this county, not because there is no need of wind-breaks, but because farmers have no 
practical knowledge of the benefit derivable therefrom to both crops and cattle. 

3rd. What injurious effects has clearing the forests had on the country ? 

But little, if any injurious effect has yet been observed from this cause, that I am 
aware of, for this reason, that a much larger percentage of woods remain standing in this 

' vicinity than in the front counties, and also because of the proximity of the almost 
_ unbroken forest at no great distance to the north of us. 


4th. Is stock so easily kept as formerly, duming the colder months? 

Cattle are generally much better provided for now than formerly, and the more 
prosperous and enterprising of our farmers, are rapidly introducing the best breeds of 
stock of all kinds, and for which the best of accommodation is being provided. Therefore 
_ the loss of protection is very little felt. 


5th. Is travelling more difficult in winter, because of snow-drifts, andis the snow 
blown off the fields to the injury of the crops? 
| Much inconvenience and sometimes heavy loss is sustained by the travelling public, 
_ because of snow-drifts blocking the roads, and great injury and annoyance is felt by the 
_ farmers, occasioned by the travellers destroying their fences and making a highway through 
their fields, and especially through fields of fall wheat, when towards spring, there is little 
_or no snow on such fields, while the roads yet remain impassable. The fact, that a com- 
mon rail fence will often be the cause of a road becoming so snow-drifted as to be almost 
impassable should prove. to the farmers how easily snow might be obtained on his fields 
by a well-divided system of wind-breaks. 
From the foregoing, you will perceive that there is a fine field here for the growth of 
information on the subject of Forestry. The whole neighbourhood is—I may say—virgin 
‘soil in respect to this subject, and it is not now too late. 
| THomas BEALL. » 
PRESCOTT AND RUSSELL. 

2 
| L’OricinaL.—Your communication of the 15th, addressed to John Fraser, Esquire 
| has been referred to me, with the request that I should acknowledge the receipt and reply 
| thereto. The united counties of Prescott and Russell are peculiarly situated in relation 
| to Forestry by their geographical position, by climate, by character of soil, and the kind 
_ of trees and modes of planting, and cultivation suited to this section, may be wholly unsuited 
to the more easterly and southerly portions of Ontario. 


4 These counties lie along the base of the Laurentian range of mountains, where the forest 

-primative or secondary almost wholly prevails, and which, with its numerous lakes and 
| rivers must have considerable effect upon the humidity and temperature of the sections 
of table lands lying along their base. 


The prevailing lands in their primitive state, were cedar, tamarac and spruce swamps, 
‘“nterspersed with occasional blueberry marshes, the sub-soil of which was, and is, a bluish 
clay, with a surface soil diversified by sandy and clay loams, vegetable and other moulds, 
and large sections of black muck of considerable depth, some almost verging on peat bogs. 
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There were sections of considerable extent of high, rolling, hardwood lands above the 
limestone strata, on which the timber was maple, elm, beech, larch, basswood, some pine 
and uther varieties. These lands were the first settled upon, and a reasonable portion of 
forest thereon has been preserved. On the swamp land as settlement progressed and 
burnings for purposes of clearance were started, the fires extended far and wide, beyond 
the intention of the settlers starting them, whereby large tracts of country were denuded 
of the forest, which was not then considered a curse, but rather a blessing, as they were 
at once broken up and settled upon. The result has been that two-thirds of the 
land of the counties, that a few years ago was an uninhabitable region, is now converted 
into valuable farming lands inhabited by thriving industrious farmers. . 


In fact the primitive forests on large tracts of swamp lands, cannot be preserved 
where settlement makes any progress ; for fires, at seasons when the wood will burn, are 
essential to clearing the land, and these fires when once started, become oftentimes uncon- 
trollable, and spread until stayed by rains or change of soil and timber intervenes. The 
result is, on our low lying (swamp) lands there is a great deficiency of forest. The lands 
are settled mostly by French Canadians, whose lives having been spent in subduing the 
forest, look upon a standing tree almost as a natural enemy, if not to be cut down, to be. 
allowed to die a natural death. 


On our rolling land, there remains a fair proportion of forest and ornamental shade 
trees, that are carefully preserved ; on the low flat lands there is a deficiency. In the Pro- 
vince of Quebec, under the leadership of the Hon. Mr, Joly. quite an interest has been 
created in Forestry, and this interest has"been extended to the French Canadians of these 
counties, and they are beginning to plant ornamental shade trees, but from want of know- 
ledge or care, with but little success. On‘ our clay soil the only kind that appears to suc- 
ceed are elms (soft), soft maple, the softer kinds of ash, cedar and poplars ; hard maple 
struggles for existence for a time, but generally dies before many years old. 


TI am not aware of any lines of wind-breaks that have been planted, but along most of 
the side lines of the farmers on our rolling lands there are rows of elms, the natural pro- — 
duct of seeds of the elm carried by the wind and deposited along the fences. Sheltered — 
there these seeds germinated and were suffered to grow ; but denuded of leaves in winter ~ 
they can have but little effect upon the winds or in sheltering cattle ; they have an injuri- — 
ous effect upon the crops within the circuit of their shade; bush may have a beneficial 
effect upon those more remote, those not shaded from the sun, but sheltered from the 
winds by the foliage of the trees. 


Our fields generally have sufficient snow during its season. Belts of evergreens, — 
parallel with lines of highways and forty or fifty feet distant therefrom, would greatly 
ameliorate the difficulties of winter travel, but lines of trees without foliage would afford — 
little or no benefit. : j 
Peter O’Brien. 


FRONTENAC. 


Kineston.—Your communication of the 15th just received. In reply—In this 
county at least one-half is still in only a partially settled state, the country being very 
rocky, much broken up with lakes, and, toa great extent, unfit for settlement. In such 
parts much of the primeval forest still remains, but diminishing each year on account of 
the fires originated often by carelessness, that rage every year. Not much has been done 
as yet in tree planting in this county. No wind-breaks, as far as I know, have been 
planted. 4 


By. the clearing off of the timber in the front townships, certainly, a change for the 
worse in the climate has been produced. There are fewer showers than in the localities 
where the forests still exist, though perhaps but little difference in the actual rainfall. 
The land being more exposed, dries up quicker, and, on the heavier soil, bakes up. 


So far as stock is concerned, I don’t suppose there is much difference, as in the fron es 
the farmers are generally going in for better things, and, of course, having more valuable 
animals, take better care of them. 4 
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Travelling is certainly rendered more difficult, but with us, I hope, even this will 
be soon reduced to a minimum by the general adoption of wire fences. In the higher 
and more exposed localities fall crops are certainly injured by the snow being blown 
from off them. 

F. ELKINGTON. 


NorFOLkK. 
Councit CHAMBER, Simcoe, Jan. 29th, 1886. 


\ 

Dear Sir,—Your communication of December 15th, 1885, addressed to James 
Hrmatinger, Olerk of the County of Norfolk, respecting Forestry, etc., was duly laid 
before the County Council who appointed us a committee to reply to your communication, 
and give you the desired information. 


We have no doubt but that one of the prime causes of the floods which devastate our 
great valleys, as well as the extended droughts which from time to time dry up our 
springs, lessen the rain-fall, and deplete the granaries of many communities, is the 
destruction of the forests, and it logically follows that if such be the case, these lamentable 
results may be prevented, or greatly ameliorated by replanting trees in all suitable 
localities. 


Concerning the change of climate, we are satisfied that asthe country becomes de 
nuded of its forests, the wind has greater sweep, and hence occur those destructive 
cyclones which spread such disaster and ruin in the West, and North-West, and in the 
older settled portions of this Province, the fields are more exposed to the wind-sweep in 

open winter, causing more or less destruction to fall wheat and clover. 


| Throughout this county,especially in the older settled portions, the farmers generally 
have planted, or are beginning to plant trees for ornament and shade, the trees princi- 
pally used being hard and soft maple, and placed along the roadsides and lanes. 
In some few instances, the farmers have formed wind-breaks around orchards, farm- 
‘buildings, and fields, of light soil, which have proven beneficial ; the trees used for this 
_ purpose being cedar, hemlock, spruce and willow. 


| The municipality of Woodhouse is the only one of the minor municipalities that has 
adopted the provisions of the Act for tree planting. The representatives from that muni- 
cipality expressed the opinion that the list of trees for which a bonus might be paid, 
“eught to be extended so as to include several varieties not now on the list. 


We ae ie your obedient servants, 


Wm. W. PEae, 
L. 8. SovereiacnN, >» Committee. 
J. D, CLEMENT, © \ 


PROFITS OF PLANTING, 


In the calculation following, we may learn a very valuable lesson by comparing it 
| with the description of the walnut grove noticed in the earlier part of this book. It is 
stated in this calculation, no doubt based on growths the writer has observed, that 
at twenty-five years of age, walnut trees in Illinois, will average sixteen inches diame- 
‘ter at the base. It may be added to the description of the large grove visited in 
Hlinois, that the trees were not, even in thirty years, up to this average. The 
\eause of their backwardness, it will be found, is stated. Cattle had been allowed entrance 
te the grove, had rubbed the trees, and hardened the ground. It cannot be too often 
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remarked, that from all plantations, and from all forests, which it is desired shall thrive 
and reproduce themselves, cattle must be rigidly excluded. 

Considering the quality of the grove I lately noticed in Illinois, notwithstanding the 
treatment it had received, it would appear that the following calculation, which, of 
course, refers to trees unexposed to such injuries, is not, by any means, an over estimate. 


Statement of Mr. O. B. Galusha, of Illinois :—A few miles from my residence are a 
few acres of ground, which were cleared of timber sixteen or seventeen years since. ‘There 
was then left upon the ground a growth of underbrush only, consisting of several varie- 
ties of oak, hickory, ash, and some other sorts. JI have watched the growth of timber 
there from year to year, until the present time, and am myself surprised at the result. 
The land was worth, when cleared, perhaps $12 per acre, not more. There have been 
taken from it, during the last seven years, poles equal in value, probably to $10 per acre, 
and $150 per acre would hardly buy the trees now standing upon it. So that if we 
estimate the value of the land (at the time mentioned) at $12 per acre, and compute the 
interest upon this for sixteen years at six per cent. compound interest, adding the amount 
of taxes accruing during that time, with interest upon this at the same rates, we have 
$100 per acre as the net profit of the timber crop ; while, of course, the land itself has 
partaken of the generally enhanced value of surrounding real estate, and would now pro- 
bably sell for $50 per acre, were the timber removed. 


* * * -Let us estimate the expense of raising a growth of ten acres, planted with 


white ash, and black walnut ; five acresof each. These varieties grow at about the same 
rate, and are about equally valuable for lumber. 


The seeds of the ash, like all seeds of this class; which ripen in autumn, should be 
gathered when ripe, and kept in the cellar through the winter. The walnuts, as other 
nuts, should be spread evenly upon the ground, where surface water will not stand, not 
more than two nuts in depth, and covered with two or three inches of yellow soil, that. 
they may freeze during the winter ; to be planted as soon in spring as they show signs of 
sprouting. The land should be deeply ploughed, late in the fall if practicable, and finely 
pulverized in early spring, and marked both ways as for corn, three feet eight inches 
apart. The tree seeds and nuts should be planted eleven feet apart, which will admit of 
two rows of corn or potatoes between each two rows of trees. By putting two or three 
seeds in a place, tc be thinned out to one, if both, or all germinate, an even stand can 
be secured. 

A better way - is to plant in rows eleven feet apart, running north and south, and _ 
three feet eight inches—(in the marks of the corn). This will secure straight trees, 
being closer, and they may be thinned out to eleven feet each way, when large enough to 
use for grape-stakes, bean or hop poles. This will give 300 trees per acre, or 3,000 ‘trees 
in all, allowing for some vacancies, though, in all cases of tree planting, whether in groves | 
or screens, a supply of good plants grown elsewhere should always be in readiness ‘to use 
in filling vacancies, which should be done at the end of the first year. 


The preparation of the ten acres at $5 per acre would be $50. Average cost of 
seed 50 cents per acre, $5. Planting $25. The cultivation during the first five 
years will be paid for in the crops grown between rows. For cultivation from fifth to 
ninth years, four years, with hoes only, $30 per year, $120. After this time no culti- 
vation or care will be needed. This makes the entire cost in seed and labour, of the ten 
acres of trees $200. These trees will, at twenty-five years of age, average sixteen inches 
in diameter at the ground, and about ten inches at the height of sixteen feet. This will 
give, deducting waste in sawing, 120 feet of lumber per tree. Allowing one-sixth for 
damage by the elements, and loss by other causes, we have in round numbers, 360,000 
feet of lumber, which, at $50 per M. would amount to $18,000. The value of the tree 
tops for fuel would be equal to the cost of preparing the logs for the mill, and the expense 
in sawing would not exceed $5 per M. This, added to fe cost of producing the trees, 
and the aac deducted from the value af the lumber, leaves $16,000 for the use of 
ten acres of land for twenty-five years, and the interest upon the amount expended in 
planting and cultivating the trees ! 


This statement may be deemed incredible, perhaps, by those who have not previously 
turned their attention to the subject, but after much study, and many years’ observation 
and measurements of growth of different varieties of trees, IT am convinced that in all well- 
conducted experiments in growing artificial groves, upon our large prairies, the profits 
will not fail far, if at all, short of | the rates above stated. It must he borne in mind, that 
trees standing at regular and proper distances upon rich prairie soil, and receiving good 
cultivation, will grow much faster than the same varieties found growing in natural 
groves. Fora fe of varieties suitable for planting in artificial groves, I eae refer all 
interested to the lists recommended by our State Historical Society, with the remark that 
the planter can hardly be in error in planting any tree which is indigenous in a soil and 
climate similar to his own ; while many trees whose native homes are found in latitudes 
north or south, have thus far proved valuable, as the osage, orange and catalpa from the 
South, and the red pine, and white spruce, and others from the North. Some foreign 
varieties are equal or superior to any of our natives, among which are the European, or 
Scotch larch (best of all foreign deciduous trees) Austrian and Scotch pines, Norway 
spruce, and white willow. 


VALUE OF LARCH AS A CROP. 


The larch is a tree which for the purpose of plantations it would be advisable to 
introduce extensively into this country. It isa beautiful tree, it is a tree of very rapid 
growth, it is fit for many outdoor purposes, and seems in certain situations almost indes- 
tructible by time. For one very important purpose, that is the making of railway ties, 
Mr. Douglas strongly recommends it. I have seen specimens in Illinois only ten or eleven 
years old with stems nearly a foot in diameter—a most extraordinary growth for so 
‘durable a wood. It should be remembered that it always succeeds best on high, dry, yet 
tolerably good land. Mr. Pinkerton, the celebrated detective, planted a large number of 
these trees near Chicago, but found that they were a,comparative failure in the low, black 
soil. On high land, on the contrary, they succeeded well. In Ontario, near Sarnia, on 
_ good sandy loam, I have seen some very beautiful windbreaks of larch, now over twenty 
feet in height. We have not as yet in America sufficient plantations of this tree to give 
_ an idea of the rate of profit obtainable by its growth. I have therefore given the best 
statistics I can find of European ones from a very reliable authority. From what I have 
seen, the tree grows more rapidly in Canada and the States than it is said to do in Europe. 
A careful perusal of the following statement by Mr. Michie will give an excellent idea of 
the profit to be expected. 

There is certainly more truth in the adage, “The larch tree will buy a horse before 
the oak will buy its saddle,” than in mary others. There is no doubt that larch is the 
| best paying wood crop that has yet been grown in this country. It can be cut and made 


| use of at almost any age, and there is no tree better adapted for a great variety of pur- 
_ poses, especially for outside work. 


No, 1 is a large plantation in the County of Sussex, bilneted originally with the view 
| of producing a successive crop of hop-poles, being ¢ planted aniong Spanish chestnut and ash. 
In clearing the crop of hop-poles at twelve years growth, the larch selected to stand were 
, the strongest and best, and numbered about sixty trees per acre. At the end of thirty- 
two years the whole of the larches were cut down, as they were found to be destroying 
_ the under-wood, which was regarded as the most valuable part of the crop, and also be- 
" eause most of the trees had attained as high a state of perfection as the soil would admit 
of, it being a soft, white, sandy loam. 


| 
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The following are the results of the crop when cut Reais 3; sixty trees, average about. 
thirty cubic feet equal 1800 ft. at twenty cents per foot $360 :— 


The surrounding ground was letting at about $5 per acre per 


PSTLITULITL see eget le. | so cc Re a ee $160 00 
Plants (larch only) originally planted. . Re ake SoneReh ene ae 2 50 

Compound interest on first outlay at four. per abit, he 6 00 4 
$168 50 


It has to be noted that the sixty trees per acre selected to occupy the ground were 
not intended: asa full crop, but only to supply what would otherwise have appeared a. 
blank in the landscape; under-wood and hop-poles being the crop most preferred. 

No. 2 is a plantation in Inverness-shire, comprehending 900 acres. It was olan 
in 1785, and was sold standing, and cut doen in 1865, being eighty years old. The plant- 
ing and early history are now little known, but it may be assumed that the turf 
dyke with which it was enclosed would cost about $560, and the cost of plants, labour of 
planting, etc., about $7.50 per acre ; or, including cost of fence, about $7,300. ‘The thin- 
nings throughout its growth might be worth about $50 per acre, and the crop in several 
parts realized fully 500 per acre, 

The crop when sold comprehended about 200 trees per acre, averaging from eight tol 
eighty cubic feet each. The great difference of size of the trees may “be “accounted for. 
from differences of soil, distance apart, some well clothed and others almost destitute of 
branches. No better proof can be adduced of the valuable state of the trees, than the. 
circumstance, that a wood merchant offered $1,500 for 100 of the trees, notwithstanding | g 
the distance was fully ten miles from the nearest station on the Highland Railway. The 
surrounding is letting as sheep pasture at about fifty cents per acre, while under larch it 
has realized $6.25 minus compound interest on $8, the original computed cost of forming 
the plantation. 

No. 3. This is a plantation in Ross-shire, containing sixty acres, planted in 1812. 
it was originally enclosed with turf dyke, and planted with larch five feet apart. The 
whole expense of enclosing, plants, and planting were about $9. Thinning was well 
attended to at an early age, and fencing being required in the district, induced thinning 
to be carried on to the great advantage of the future crop. ay 

The soil is dry and sandy, with a sub-soil of stones and gravel. The natural herbage 
is a mixture of grass and heather. The average number of trees upon the ground is, or. 
till recently was, 136 per acre, which averaged thirty cubic feet each, of saleable timber. 
The annual increase of wood at the present time is a little over one foot per tree, or say 
25 cents, which multiplied by 136 gives $34 as the annual increased value per acre. 
The whole crop is in a very healthy condition, and the growth is likely to continue satis- 
factory for about eighty years, at which age, assuming the growth to continue as at pre- 
sent, the value would stand thus—136 trees at present alae $7.50 each $1,020 per acre. 
Add to the above the interest of the next twenty-five years at $34 per acre, and the 
value of eighty years will stand thus, equal $1,870. Though within the bounds of possi- 
bility, and theoretically true, yet this will never be the saleable value, because in the 
nature of things, some trees will become diseased, some blown down by the wind, and 
others may be damaged in various ways from storms. Its present superior value, how 
ever, is due to two oan aa causes, namely, suitable soil and situation, and timely 
thinning. 4 

No. 4. A plantation in Bingen shire comprising about fifty acres, and thirty-eight 
years old. It was enclosed with a turf dyke and paling, and planted at distances apal 
of three and a-half to fourfeet. It is inland from the sea about twenty miles, and situated 
at an altitude of about 4,000 feet. The original cost of plants, planting and enclosing 
would be about $11 per acre. 

The combined objects of planting were; shelter to the surrounding fields in which 
it has proved a complete success, beautifying the estate, and finally yielding a good return 
for the money invested. 
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No thinning of any importance was ever done ; but nature assisted the work by way 
ef the largest and strongest trees overgrowing and destroying the weaker ones. The 
result of the plantation being left to nature was, that out of 3,500 trees planted, one- 
third only now remain of living and growing trees; and were the plantation to stand 
till sixty years old, 500 healthy growing trees would be the maximum number per acre. 

This plantation is probably now at its highest attainable value ; when about 1,000 
trees per acre occupy the ground, and are worth about forty cents each, making the value 
per acre $415. Allowing B65 per acre for original-outlay and interest, $350 remains to be 
divided other thirty- eight years—the medium age—equal to $9.25, nearly the annual 
return per acre. 

The ground surrounding this plantation is letting at about $1.25 per acre, thus show- 

g, that certain soils planted with larch are very profitable investments, and ought to be 
caale advantage of when they occur, This plantation is also depastured, and for that 
purpose is worth at least $1 per acre ; at the same time the progressive value of the crop 
ef wood is over $10 annually per acre, and calculated to increase. 

No. 5 isa series of plantations upon an estate in the south of Inverness-shire, com- 
prising in all about 200 acres, which may be described as one plantation. . The whole was 
planted between the years 1817 and 1827, the oldest part being now sixty-three, and the 
youngest part fifty-three years old. The trees were planted four and a half and tive feet 
apart. Turf dykes enclosed nearly the whole plantation, but, as already stated, being 
executed in detachments, nothing reliable can be given as to the actual cost, As the joint 
object in forming this plantation - was shelter and profit, so long as it fulfilled the former 
and was too young to yield the latter, no attention was paid to it in the way of thinning 
till nearly thirty years planted, when parts were thinned for pit props ; and in thinning 
for this purpose, instead of cutting down all the inferior growths and sickly trees, the 
reverse of this was practised ; and in general those trees were cut which were most suitable 
for the market, without respect to the permanent crop. The result was that many of the 
slender up-drawn trees were blown down. 

This manner of thinning was not continued throughout the whole extent of the plan- 
tation, hence portions of it escaped this improper treatment. At the present time this 
plantation is in general,in a thriving state. Having a dry soil and sub-soil favours it 
greatly. Where the trees are not in a vigorous state of growth, it is owing to the soil being 
too hard and impervious for the roots to run in; but where the soil is at all loose and 
open, the trees are growing well. The following are three respective valuations of the 
erop :—First valuation, 3,000 trees, at $1.40 each—$312; second, 240 trees, at $1 
each—$240 ; third, 220 trees, at 87c. each—$191. Inthe first estimate those acres con- 
taining the largest number of trees are of most value because the good trees were not cut 
down ; and in the latter case, where the number of trees is small, the value is also small, 
because in thinning the best trees were cut, aud the number per acre so reduced as not to 
leave the ground properly covered. 

No. 6 i is a larch plantation in Roxburgh shire, intermixed with Scotch firs. 1t was 
planted from 1820 to 1822, both inclusive. The plantation is situated upon the ridge of 
a hill extending from south to north, at an altitude between 400 and 500 feet. The soil 
is of various qualities, but the greater portion is of a clayey nature, resting upon yellow 
elay ; whinstone rocks abounding in the district. The plantation extends to about thirty- 
_ five acres ; its form is oblong—about 1,300 yards long by 120 broad. It is enclosed with 
a turf dyke, at the time of its erection the most common fence in that part of the 
eountry. 


As far ascan be ascertained, the following is the cost per acre, including all expenses : 


Highty-nine*yards turt dyke, at 4c. per yard ....-....:...-...: > 3 56 
S0OC inn iarame oper LOO fic)... s+ Seems. glad ater ee a ek 9 00 
_ Planting the above, at $1 per 1,000......... Re Pastis ist ohare be 3 00 
Bou Vales Ope nuiraliy ah 1c. Por yard Meese walk <<a Semoueied oie: 7 20 
Incidental expenses, including carriage of plants...... 1 00 
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At forty years growth parts of the crop were valued, and the valuations stood 
thus :—No. 1, 200 trees, at 35c. each—$70; No. 2, 220 trees, at 40c.—888 ; No. 3, 
1,900 trees, at 50c. each—$950; No. 4, 240 trees, at 60c. each—$144. From the above 
it will appear what progress the trees had made. The wood in each tree is calculated at 
25c. per cubic foot, so that the largest average did not exceed five feet, which is a small 
increase compared with.the growth of many larch plantations. The deficiency of growth 
may be accuunted for from the stiff clay soil, cold sub-soil and neglect of timeous thinning. 

No. 7 is a tract of larch in Ashdown Forest, between East Greenstead and Rother- 
field, in the County of Sussex. One part, comprising about 300 acres, is worthy of special 
description. } 

The larches here, and generally all over this part of the country, are planted from 
two to two and a half feet apart, and allowed to remain at that distance till about twelve 
+o fourteen years old; at the latter age about three-fourths of the crop are cut down for 
hop-poles, leaving the remaining one-fourth to grow up as a crop of timber. The result of 
this severe thinning is injurious to the remaining crop, even in England, and would be 
probably fatal in Scotland, with a colder climate. 

The difference of growth is not due to the shape of the tree, but to the branches 
situated near the base of the trunk, which supply the roots with nourishment. 

Several circumstances tend to the success and rapid growth of these plantations ; the 
distance from the sea (twenty miles); altitude 400 to 500 feet ; soil dry, open hazel loam, 
resting upon iron ore; free, open exposure ; and no mixture of evergreen trees. The 
variable state of the soil manifested itself here in the following ways :—In one place a 
poor white sand prevailed, upon which the trees were all “pumped” and their growth 
nearly over.’ Ina few places clay prevailed, and hereupon the dead stocks showed that 
the trees had died at about fifteen years growth. ‘ Moor-pan” was found in some parts, 
and where the trees came in contact with it, the growth had ceased early, and those still 
living showed a general rigidity and stuntedness of growth. 

The only apparent difference between larch grown in the South of England and the 
North of Scotland, consists in the rapidity of their growth in the former country, and 
attaining maturity at an earlier age. Eighty years may be the maximum age for a larch 
plantation in the County of Argyle or Ross-shire, and fifty the maximum age for plan- 
tations in Sussex, Surrey, or Kent.—Wichie. 
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as yet, find examples of planted land here in sufficient extent and forwardness. But wh or 
we consider the prices obtained on this side of the Atlantic for timber, it will be founé 
that, the carriage being saved by growing it near where it is likely to be wanted, and 
what is a very important matter, growing it where customers are close by, and can see th 
kinds of timber they need without travelling great distances, a very good profit is likely 
to be realized here. For, as elsewhere remarked, a close-growing plantation is a very 
different matter from a natural forest. Where sticks of timber are grown in line, lik: 
vegetables in rows, with the intent to produce tall, thick, clear stems, the difference j 
something like that between gathering strawberries from a planted garden plot, and look 
ing in the old-fashioned way for them in the fields where they grew here and there a 
nature permitted them. The day is rapidly approaching when he who plants trees nov 
well, and attends to them carefully, will find he has realized much more from the groun! 
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than cropping or pasturing would have given him. The shelter, also, as well remarked in 
the concluding sentences, will greatly aid his other land. The extract will well repay 
careful perusal :— 


The value of wood as a crop upon any given piece of ground depends very much on 
the treatment it may have received in its cultivation. Trees, like every other useful pro- 
duct of the soil, may be considered deteriorated in value by unskilful and careless 
management, and they may be also greatly enhanced in value by skilful and careful man- 
agement. Besides, the value of wood varies according to the nature of the land planted, 
and also according as the locality may or may not be conveniently situated as regards a 
ready market for the sale of timber. 

However, we may here state as a general rule, which we have verified from our own 
experience, both in England and Scotland, that land which is from various causes unfit 
for high farming, will, under wood, at the end of seventy years, under good management, 
pay the proprietor nearly three times the sum of money that he would have received from 
any other crop upon the same piece of ground. 

This assertion, we are aware, will be considered extravagant by many proprietors, 
but to those who may consider what we have here said as beyond the truth, we beg to say 
that, although it may be in reality beyond what they have themselves experienced as to 
profits arising from their plantations, yet in all cases where good management has been® 
introduced, what we have said will be found a practical truth ; and, in order to illustrate 
the point, we shall here give a few examples without going into detail, most of which 
have come under our own experience in dealing with woods in different parts of the 
country. 

On three estates that we have had to deal with in the north of Scotland, where the 
woods are chiefly larch and Scots pine, and where regular accounts of the sales of the pro- 

duce had been kept for a period of nearly forty years previous to our visiting them, we 
found that, taking the older class of the pine woods, they had yielded on the average, 
about 13s. per acre per annum for thinnings during the forty years accounts had 
been kept of sales from them ; and that, where clearings had been made of these, the 
matured crops had realized, on an average, about £70 per acre, after the removal of all 
the thinnings that had from time to time been taken from them. 

The larch portions of the crops on these estates realized about one-half more than the 
pine portions—that is, the annual average value realized from the thinnings of the larch 
was, for the forty years referred to, 20s. per acre ; and where clearings had been made of 

this kind, the matured crop had yielded £106 per acre on an average. 

The annual rent of the land, at an average, upon which those plantations grew, was 
reckoned at 4s. 6d. an acre, and the crops, when matured, had occupied the land for a 
period of about seventy years, Now, had it been occupied by tenants for the purpose of 
_ grazing, the proprietors would have received only £15 15s. for an acre during the period 
_ of seventy years, but being occupied by trees, we see that they received, by the end of the 
_ period of seventy years, when the crops were cleared, no less than 27s. 6d. tor each year 
of the period in respect to each acre of that occupied by the pine crops, and about 
_ Als. 6d. for each year in respect to each acre occupied by the larch. Now, even after 

deducting every necessary expense the proprietors were put to, and after deducting com- 
_ pound interest upon the original outlay and rent, progressively, during the time when no 
‘return was received, it will be found, as we have formerly stated, that such land when 
planted with trees, will pay fully three times the amount of money that it would do in 
the hands of farmers ; and this points out that wood as a crop, even when managed in 
an ordinary way, is exceedingly profitable to the proprietor, and adds greatly to the value 
of his estate. 
| Next, in the south of Scotland and north of England, we have seen the matured 
crops of larch sold at prices ranging from £150 up to £380 the acre, and this irrespective 
of the value of thinnings that had been removed from them during their young and grow- 
ing stages. The land on which these crops grew was valued at rates varying from 10s. 


to 15s. per acre per annum, and the crops when cleared were of from sixty-five +o seventy 
| years’ standing. 
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We may here mention that in the north of England a crop of matured larch was, 
sold some time ago at the rate of £500 per acre. We have this information from a well- 
‘nformed forester, who lives in the neighbourhood of the estate where this high sum was” 
realized, and whose information is to be relied on. He says this crop grew on a sloping | 
bank unfit for the plough. . 

In the south of Scotland and north of England we have seen crops of matured 
Scots pine sold at rates, per acre, varying from £65 up to £200. The age of these might 
be about seventy-five years on an average, and the rent of the land about 15s. per acre. 

In the same parts of the country we have seen matured crops of mixed hardwood 
plantations sold at rates varying from £80 to £170 per acre, and in one or two cases” 
as high as £220. . 

Again, on the same parts we have seen matured crops of oak sold at prices, per. 
acre, varying from £200 to £409. ; 

In the cases referred to under the five preceding paragraphs, it must be kept in 
view that no account is taken of the thinnings which had been removed from the sev- 
eral crops while they were in the growing state, and before they became matured, as any 
information as regards that source of income could not be obtained. 

What we have said above refers to the value of a crop of wood when trained up 
46 timber trees. There are, however, many proprietors who cultivate a large portion of 
their woodlands upon the principle of coppice-woods, which are growths from the stocks 
of trees formerly cut over ; and as to the value of this class of crop, it will suffice to 
say that it does not, so far as our experience goes in dealing with it, pay nearly so 
well as a crop of/timber. We have had to do with this class of crop on places in the 
west and south of Scotland, and in the central and northern counties of England, and 
have seldom found it pay the proprietor over 15s. per acre per annum for the land it 
occupied. "i 
These examples we consider quite sufficient for the present purpose. We might, 
indeed, give many others in illustration of the point under notice, but as they would 
only go to swell this work without altering the facts stated, we think it preferable. not 
to do so. But we may add that it is not alone the simple value of the timber that 
makes plantations of so important a nature upon a gentleman’s property : there is the 
shelter they afford for all agricultural purposes, and their beneficial effects for regulating 
the climate ; for where no plantations exist there is invariably an inferior crop of gral a 
upon the fields, besides an ill-fed live-stock, which should all be taken into account. 
We are, indeed, of opinion that upon any landed property, well-managed plantations 
are incaleulably of more value than lands three times their extent in the hands of a 
farmer, but without trees to give shelter ; and it is well known by every proprietor 
of land that he receives by far the highest rent for those parts of his lands which are 
most sheltered by his best plantations. And further, of whatever value land may be 
in the hands of a farmer without plantations to give shelter to it, it is of very mucb 
greater value when properly sheltered by them. 


INJURIES CAUSED BY LOSS OF FORESTS. 

Concerning the injury caused by overclearing in other lands, the statements 0 
historians and geographers give many and conclusive instances too diffuse and general fo 
quotation here. They have been summarized and general deductions drawn with f | 
accuracy, and at the same time with such eloquence, by Mr. Marsh, that I cannot d 
better than reproduce his statement here. Any one who will take the trouble to rea 
carefully the next few pages will learn more of the subject—of the philosophic aby 
historic reasons on which the principles of forest preservation are based—than can Db 


found in the same space in any other work in the world, and will at the same time enjo 
rt 
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the advantages of perusing 2 portion of the works of one of the most powerful of 
American word painters. Mr. Marsh views the question with the eye of a philosopher, 
and a citizen of the world, sifts the evidence and gives the results in a spirit of most 
_sagacious reason. Any one who desires to inform themselves concerning forestry in its 


most broad and comprehensive view, would do well to read and re-read what Mr. Marsh 
has here said concerning it. 


PuysicaAL Decay or THE TERRITORY OF THE RomMAN EMPIRE, AND OF OTHER Parts 
OF THE OLtp WORLD. ; 


If we compare the present physical condition of these countries, with the descrip- 
tions that ancient historians and geographers have given of their fertility and general 
capability of ministering to human uses, we shall find that more than one-half their whole 
extent—including the provinces most celebrated for the profusion and variety of their 
spontaneous and their cultivated products, and for the wealth and social advancement of 
their inhabitants—is either deserted by civilized man and surrendered to hopeless 
desolation, or at least greatly reduced in both productiveness and population. Vast 
forests have disappeared from mountain spurs and ridges; the vegetable earth accumu- 

lated beneath the trees by the decay of leaves and fallen trunks, the soil of the alpine 
pastures which skirted and indented the woods, and the mould of the upland fields, are 
washed away ; meadows, once fertilized by irrigation, are waste and unproductive, 
because the cisterns and reservoirs that supplied the ancient canals are broken, or the 
springs that fed them are dried up; rivers famous in history and song have shrunk to 
little brooklets ; the willows that ornamented and protected the banks of the lesser 
watercourses are gone, and the rivulets have ceased to exist as perennial currents, because 
the little water that finds its way into their old channels is evaporated by the droughts 
of summer, or absorbed by the parched earth before it reaches the lowlands ; the beds of 
_ the brook have widened into broad expanses of pebble and gravel, over which, though in 
| the summer season passed dry-shod, in winter sealike torrents thunder ; the entrances of 
navigable streams are obstructed by sandbars ; and harbours, once marts of an extensive 
commerce, are shoaled by the deposits of the rivers at whose mouths they lie; the eleva- 
tion of the beds of estuaries, and the consequently diminished velocity of the streams 
which flow into them, have converted thousands of leagues of shallow sea and fertile 
lowland into unproductive and miasmatic morasses. 
| Besides the direct testimony. of history to the ancient fertility of the regions to 
| which I refer—Northern Africa, the greater Arabian peninsula, Mesopotamia, Armenia, 
' and many other provinces of Asia Minor, Greece, Sicily, and parts of even Italy and 
| Spain—the multitude and extent of yet remaining architectural ruins, and of decayed 
' works of internal improvements, show that at former epochs a dense population inhabited 
/\these now lonely districts. Such a population could only have been sustained by a pro- 
| ductiveness of soil of which we at present discover but slender traces; and the 
| abundance derived from that fertility serves to explain how large armies like those of the 
_ ancient Persians, and of the Crusaders, and the Tartars in later ages, could, without an 
| organized commissariat, secure adequate supplies in long marches through territories,, 
| which, in our time, would scarcely afford forage for a single regiment. 
The ravages committed by man subvert the relations and destroy the balance which 
“nature has established between her organized, and her inorganic creations ; and she 
| avenges herself upon the intruder, by letting loose upon her defaced provinces destructive 
| energies hitherto kept in check by organic forces destined to be his best auxiliaries, but 
| which he has unwisely dispersed and driven from the field of action. When the forest 
) is gone, the great reservoir of moisture stored up in its vegetable mould is evaporated, 
/ and returns only in deluges of rain to wash away the parched dust into which that mould 
\ has been converted. The well-wooded and humid hills are turned to ridges of dry rock, 
| which encumbers the low ground and chokes the watercourses with its debris, and— 
eee in few countries favoured with an equable distribution of rain through the 
| 
| 


Seasons, and a moderate and regular inclination of surface—the whole earth, unless. 
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rescued by human art from the physical degradation to which it tends, becomes an 
assemblage of bald mountains, of barren, turfless hills, and of swampy and malarious: 
plains. There are parts of Asia Minor, of Northern Africa, of Greece, and even of 
Alpine Europe, where the operation of causes set in action by man has brought the face of. 
the earth to a desolation almost as complete as that of the moon; and though within that: 
brief space of time which we call “the historical period,” they are known to have been 
covered with luxuriant woods, verdant pastures, and fertile meadows, they are now too 
far deteriorated to be reclaimable by man, nor can they become again fitted for human 
use, except through great geological changes, or other mysterious influences or agencies of 
which we have no present knowledge, and over which we have no prospective control. 
The earth is fast becoming an unfit home for its noblest inhabitant, and another era of 
equal human crime and human improvidence, and of like duration with that through 
which traces of that crime and improvidence extend, would reduce it to such a condition 
of impoverished productiveness, of shattered surface, of climatic excess, as to threaten 
the deprivation, barbarism, and perhaps even extinction of the species. 


INFLUENCE OF THE Forest oN INUNDATIONS. 


In the Northern United States, although inundations are sometimes produced in the 
height of summer by heavy rains, ib will be found generally true that the most rapid rise 
of the waters, and, of course, the most destructive ‘‘ freshets,” as they are called in 
America, are produced by the sudden dissolution of the snow before the open ground is 
thawed in the spring. It frequently happens that a powerful thaw sets in after a long 
period of frost, and the snow which had been months in accumulating is dissolved and 
carried off in a few hours. When the snow is deep, it, to use a popular expression, “ takes 
the frost out of the ground” in the woods, and if it lies long enough, in the fields also. 
But the heaviest snows usually fall after midwinter, and are succeeded by warm rains or 
sunshine, which dissolve the snow on the cleared land before it has had time to act upon 
the frost-bound soil beneath it. In this case, the snow in the woods is absorbed as fast as 
it melts, by the soil it has protected from freezing, and does not materially contribute te 
swell the current of the rivers. If the mild weather, in which great snowstorms usually 
occur, it is almost sure to be followed by drifting winds, and the inequality with which 
they distribute the snow, leaves the ridges comparatively bare, while the depressions are 


depth ; succeeding partial thaws melt the surface snow, and the water runs down into 
the furrows of ploughed fields, and other artificial and natural hollows, and then often 


is impervious to water, and from the absence of the trees and the general smoothness of 
the ground, it offers little mechanical resistance to superficial currents. If, under these 
circumstances, warm weather accompanied by rain occurs, the rain and melted snow are 
swiftly hurried to the bottom of the valleys and gathered to raging torrents. | 

It ought further to be considered that, though the lighter ploughed soils readily 
imbibe a great deal of water, yet the grass lands, and all the heavy and tenacious earth, 
absorb it in much smaller quantities, and less rapidly than the vegetable mould of the 
forest. Pasture, meadow, and clayey soils, taken together, greatly predominate over 
the sandy ploughed fields in all large agricultural districts, and hence, even if in the case 
we are supposing, the open ground chances to have been thawed before the melting of the 
snow which covers it, it is already saturated with moisture or very soon becomes so, and 
of course cannot relieve the pressure by absorbing more water. The consequence is that 
the face of the country is suddenly flooded with a quantity of melted snow and rail 
equivalent to a fall of six or eight inches of the latter, or even more. This runs unod 
structed to rivers often still bound with thick ice, and thus inundations of a fearfull 
devastating character are produced. The ice bursts from the hydrostatic pressure from 
below, or is violently torn up by the current, and is swept by the impetuous stream, 1 
large masses and with resistless fury, against banks, bridges, dams and mills erected nea 
them. he bark of the trees along the rivers is often abraded, at a height of many fee 
above the ordinary water level, by cakes of floating ice, which are at last stranded by 7 
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receding flood-on meadow or plough land, to delay, by their, chilling influence, the 
advent of the tardy spring. 

The surface of a forest in its natural condition, can never pour forth such deluges of 
water as flow from cultivated soil. Humus, or vegetable mould, is capable of absorbing 
almost twice its own weight in water. The soil in a forest of deciduous foliage is com- 
posed of humus, more or less unmixed, to the depth of several inches, sometimes even of 
feet ; and this stratum is usually able to imbibe all the water possibly resulting from the 
snow at any one time covering it. But the vegetable mould does not cease to absorb 
water when it becomes saturated, for it then gives off a portion of its moisture to the 
mineral earth below, and thus is ready to receive a new supply, and, besides, the bed of 
leaves not yet converted to mould, takes up and retains a very considerable proportion of 
snow water, as well as of rain. 

If the summer floods in the United States are attended with less pecuniary damage 
than those of the Loire and other rivers of France, the Po and its tributaries in Italy, the 
Emme and her sister torrents which devastate the valleys of Switzerland, it is partly 
because the banks of the American rivers are not yet lined with towns, their shores, and 
the bottoms which skirt them not yet covered with improvements whose cost is counted 
by millions, and consequently, a smaller amount of property is exposed to injury by 
inundation. But the comparative exemption of the American people from the terrible 
calamities which the overflow of rivers has brought on some of the fairest portions of the 
Old World, is, in a still greater degree, to be ascribed to the fact that, with all our 
thoughtless improvidence, we have not yet bared all the sources of our streams, not yet 
overthrown all the barriers which nature has erected to restrain her own destructive 
energies. 

‘Let us be wise in time, and profit by the errors of our older brethren. 


Duty oF PRESERVING THE FOREST. 


In fertile countries, like the United States, the foreign demand for animal and 
vegetable aliment, for cotton, and for tobacco, much enlarges the sphere of agricultural 
operations, and, of course, prompts further encroachments upon the forest. The com- 
merce in these peas therefore constitutes in America a special cause in the destruction 


| of the woods, which does not exist in the numerous States of the Old World, that derive 


the raw nraterial of their mechanical industry from distant lands, andimport many articles 
of vegetable food or luxury which their own climate cannot advantageously produce. 

The growth of arboreal vegetation is so slow that, though he who buries an acorn 
may hope to see it spring up to a miniature resemblance of the majestic tree which shall 


_ shade his remote descendents, yet the longest life hardly embraces the seedtime and the 


harvest of a forest. The planter of a wood must be actuated by higher motives than those 
of an investment, the profits of which consist in direct pecuniary gain to himself, or even 
to his posterity ; for, ifin rare cases, an artificial forest may, in two or three generations, 
more than repay its original cost, still, in general, the value of its timber will not return 


| the capital expended and the interest accrued. But when we consider the immense 


collateral advantages derived from the presence, the terrible evils necessarily resulting 
from the destruction of the forest, both the preservation of the existing woods, and the 


' far more costly extension of them where they have been unduly reduced, are among the 
most obvious of the duties which this age owes to those that are to come after it. 
_ Especially is this obligation incumbent upon Americans. No civilized people. profits so 
largely from the toils and sacrifices of its immediate predecessors than they ; no generation 
_ have ever sown so liberally, and, in their own persons, reaped so scanty a return, as the 


pioneers of Anglo-American social life. We can repay our debt to our noble fathers only 
_ by a like magnanimity, by a like self-forgetting care for the moral and material interests 


of our own posterity. 


GENERAL FUNCTIONS OF FORESTS. 


It is found that the electrical and chemical action of the forest, though obscure, 
exercises probably a beneficial, certainly not an injurious influence on the composition 
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and condition of the atmosphere ; that it serves as a protection against the diffusion of © 
miasmatic exhalations, end malarious poisons ; that it performs a most important func- — 
tion as a mechanical shelter from blasting winds to grounds in the lee of it; that, as a _ 
conductor of heat, it tends to equalize the temperature of the earth, and air ; that its © 
dead products form a mantle over the surface, which protects the earth from excessive | 
heat and cold ; that the evaporation from the leaves of living trees, while it cools the air — 
around them, * diffuses through the atmosphere a medium “which resists the escape of 
warmth from the earth by radiation, and hence that its general effect is to equilibrate — 
caloric influences, and moderate extremes of temperature. 

It is found, further, that.the forest is equally useful as a regulator of terrestrial and 
of atmospheric humidity, preventing, by its shade, the drying up of the surface by parch-— 
ing winds, and the scorching rays of the sun, intercepting a part of the precipitation, 
and pouring out a vast quantity of aqueous vapour into the atmosphere ; that, if it does 
not increase the amount of rain, it tends to equalize its distribution, both in time, and in 
place ; that it preserves a hygrometric equilibrium in the superior strata of the earth’s 
surface ; ; that it maintains and regulates the flow of springs and rivulets; that it checks 
the superficial discharge of the waters of precipitation, and consequently tends to prevent 
the sudden rise of rivers, the violence of floods, the formation of destructive torrents, 
and the abrasion of the surface by the action of running water ; that it impedes the fall — 
of avalanches, and of rocks, and destructive slides of the superficial strata of mountains ; — 
that it is a safeguard against the breeding of locusts, and finally, that it furnishes nutri- — 
ment and shelter to many tribes of animal and vegetable life which, if not necessary te — 
man’s existence, are conducive to his rational enjoyment. , 

In fine, in well wooded regions, and in inhabited countries, whgre a due proportion — 
of soil is devoted to the growth of judiciously distributed forests, natural destructive | 
tendencies of all sorts are arrested or compensated, and man, bird, beast, fish and vege-_ 
table alike find a constant uniformity of condition most favourable to the regular and 
harmonious co-existence of them all. 
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GENERAL CONSEQUENCES OF THE DESTRUCTION OF THE FOREST. 


With the extirpation of the forest, all is changed. At one season, the earth parts 
with its warmth by radiation to an open sky—receives, at another, an immoderate heat 
from the unobstructed rays of the sun. Hence, the climate becomes excessive, and the 
soil is alternately parched by the fervors of summer, and seared by the rigors of winter, 
Bleak winds sweep unresisted over its surface, drift away the snow that sheltered it © 
from the frost, and dry up its scanty moisture. The precipitation becomes as irregular — 
as the temperature ; the melting snows, and vernal rains, no longer absorbed by a loose — 
and bibulous vegetable mould, rush over the frozen surface, and pour down the valleys — 
seawards, iiatead of filling a retentive bed of absorbent earth, and storing up a supply of i 
moisture to feed perennial springs. The soil is bared of its covering of leaves, broken 
and loosened by the plough, deprived of the fibrous rootlets which held it together, dried — 
and pulverised by sun and wind, and, at last exhausted by new combinations. 4 

The face of the earth is no longer a sponge, buta dust-heap, and the floods which the i 
water of the sky pour over it hurry swiftly along its slopes, carrying in suspension vast 4 
quantities of earthy particles which increase the abrading power and mechanical force of © 
the current, and, augmented by the sand and gravel of falling banks, fill the beds of the 
streams, divert them into new channels, and obstruct their outlets. The rivulets, wanting 
their former regularity of supply, and deprived of the protecting shade of the woods, — 
are heated, evaporated, and thus reduced in their summer currents, but swollen to — 
raging torrents in autumn and in spring. From these causes there is a constant degra- i 
dation’of. the uplands, and a consequent elevation of the beds of water-courses and off 
lakes by the deposition of the mineral and vegetable matter carried down by the waters. | 
The channels of great rivers become unnavigable, their estuaries are choked up, and 
harbours which once sheltered large navies are ‘shoaled by dangerous sand-bars. 

The earth, stripped of its vegetable glebe, grows less and less productive, and conse: 
quently, less able to protect itself by weaving a new network of roots to bind its par 
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ticles together, a new carpeting of turf to shield it from wind and sun, and scouring 
rain. Gradually it becomes altogether barren. The washing of the soil from the 
mountains leaves bare ridges of sterile rock, and the rich, organic mould which covered 
them, now swept down into the dank, low grounds, promotes a luxuriance of aquatic 
vegetation that breeds fever, and more insidious forms of mortal disease by its decay, 
and thus the earth is rendered no longer fit for the habitation of man. 

To the general truth of this sad picture there are many exceptions, even in countries 
of excessive climates. Some of these are due to favourable conditions of surface, of 
geological structure, and the distribution of rain ; in many others, the evil consequences 
of man’s improvidence have not yet been experienced, only because a sufficient time has 
not elapsed since the felling of the forest to allow them to develop themselves. But the 
vengeance of Nature for the violation of her harmonies, though slow, is sure; and the 
gradual deterioration of soil arid climate in such exceptional regions is as certain to result 
from the destruction of the woods as is any natural effect tc follow its cause. 


* 
TREES AS SHELTER TO GROUND TO THE LEEWARD. 


: ’ 
As a mechanical obstruction, trees impede the passage of air-currents over the ground 


which as is well known, is one of the most efficient agents in promoting evaporation, and 


the refrigeration resulting from it. In the forest, the air is almost quiesent, and moves 
only as local changes of temperature affect the specific gravity of its particles. Hence, 
there is often a dead calm in the woods, when a furious blast is raging in the open 
eountry at a few yards distance. 

The denser the forest—as, for example, where it consists of spike-leaved trees, or is 
thickly intermixed with them—the more obvious is its effect, and no one can have passed 
from the field to the wood in cold, windy weather without having remarked it. 

The action of the forest, considered merely as a mechanical shelter to grounds lying 
to the leeward of it, might seem to be an influence of too restricted a character to deserve 


much notice ; but many facts concur to show that it is a most important element in local 
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climate. 
It is evident that the effect of the forest, as a mechanical impediment to the passage 


_-of wind, would extend to a very considerable distance above its own height, and hence, 


protect while standing, or lay open when felled, a much larger surface than might at first 
thought be supposed. The atmosphere, movable as are its particles, and light and elastic 
aS are its masses, is nevertheless held together as a continuous whole by the gravitation 
of its atoms, and the consequent pressure on each other, if not by attraction between 
them, and, therefore, an obstruction which mechanically impedes the movement of a 


_ given stratum of air, will retard the passage of the strata above and below it. 


To this effect may be often added that of an ascending current from the forest itself, 


which must always exist when the atmosphere within the wood is warmer than the 


stratum of air above it, and must be of almost constant occurrance in the case of cold 


_ winds, from whatever quarter, because of the still air in the forest is slow in taking up 


the temperatures of the moving columns and currents above and around it. Experience, 


in fact, has shown that mere rows of trees, and even much lower obstruction, are of essen- 


| tial service in defending vegetation against the action of the wind. 


Hardy proposes planting, i in Algeria, belts of trees at the distance of 100 meters fr om 


“each other, as a shelter, which’ experience had proved to be useful in France. “In the 
_ Valley of the Rhine,” says Becquerel, “a simple hedge, two meters in height, is a sufficicnt 


protection for a distance of twenty-two meters.’ 

The mechanical shelter acts, no doubt, chiefly as a defence against the mechanica 
force of the wind, but its uses are by no means limited to this effect. If the current of 
air which it resists moves horizontally, it would prevent the access of cold, or parching 


; blasts to the ground for a great distance; and did the wind even descend at a large angle © 


with the surface, still a considerable extent of ground would be protected by a forest to 


the windward ne as 


| 


It is thought in Italy that the clearing of the Apennines has very materially affected 


| the climate of the valley of the Po. It is asserted in Le Alpi che cingono ? Italia that : 
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“In consequence of the felling of the woods on the Apennines, the sirocco prevails — 
greatly on the right bank of the Po, in the Parmesan Territory, and in a part of Lom- 
bardy ; it injures the harvests and the vineyards, and sometimes ruins the crops of the 
season. To the same cause many ascribe the meterological ‘changes in the precincts of — 
Modena and Reggio. In the communes of these districts, where formerly straw roofs re- — 
sisted the force of the winds, tiles are now hardly sufficient ; in others, where tiles ans- — 
wered for roofs,large slabs of stone are ineffectual ; and in many neighbouring communes, 
the grapes andthe grain are swept off by the blasts of the south, and south-west winds.” 


According to the same authority, the pinery of Porto, near Ravenna,—which is — 
twenty miles long, and is one of the oldest pine woods in Italy—having been replanted 
with resinous trees, after it was unfortunately cut, has relieved the city from the sirocco, 
to which it, had become exposed, and, in a great degree, restored its ancient climate. 

The felling of the woods on the Atlantic coast of J utland, has exposed the soil, not 
only to drifting sands, but to sharp sea-winds, that have exerted a sensible deteriorating — 
effect on the climate of that*peninsula, which has no mountains to serve at once as a 
barriers to the force of the winds, and as a store-house of moisture received by precipita- 
tion, or condensed from atmospheric vapours. 


The local retardation of spring, so much complained of it Italy, France, and Switzer- — 
land, and the increased frequency of late frosts at that season, appear to be ascribable to — 
the admission of cold blasts to the surface, by the felling of the forests, which formerly — 
both screened it as by a wall, and communicated the warmth of their soil to the air and 
earth to the leeward. 

Caimi states that since the cutting down of the woods of are Appennines, the cold 
winds destroy, or stunt the vegetation, and that, in consequence of the usurpation of 
winter on the domain of spring, the district of Mugello has lost all its mulberries, 
except the few which find in the lee of buildings a protection like that once furnished by 
the forest. 


The department of Ardéche, which now contains not a single considerable wood, has. 
experienced within thirty years a climatic disturbance, of which the late frosts, formerly — 
unknown in the country, are one of the most melancholy effects. Similar results have — 
been observed in the plane of Alsace, in consequence of the denudation of several of the — 
erests of the Vosges. 


Dussard, as quoted by Ribbe, maintains that even the nmusétral, or north-west wind, 
whose chilling blasts are so fatal to tender vegetation in the spring, “is the child of man, 
the result of his devastations.” ‘Under the reign of Augustus,” continues he, ‘“ the 
forests which protected the Cevennes were felled, or destroyed by fire, in mass. <A vast ~ 
country, before covered with impenetrable woods—powerful obstacles to the movement, or — 
even to the formation of hurricanes-—was suddenly denuded, swept bare, stripped, and — 
soon after a scourge hitherto unknown, struck terror over the land, from Avignon to the — 
Bouches-du-Rhone, thence to Marseilles, and then extended its ravages, diminished, indeed | 
by a long career, which had partially exhausted its force, over the whole maritime frontier. — 
The people thought this wind a curse sent of God. They raised altars to it, and offered — 
sacrifices to appease its rage.” q 


It seems, however, that this plague was less destructive than at present, until the close 
of the sixteenth century, when further clearings had removed most of the remaining © 
barriers to its course. Up to that time, the north-west wind appears not to have attained. . 
to the maximum of specific effect which now characterizes it as a local phenomenon. — 
Extensive districts, from which the rigor of the seasons has now banished valuable crops, — 
were not than exposed to the loss of their harvests by tempests, cold or draught. The 
deterioration was rapid in its progress. Under the consulate, the clearings had exerted — 
so injurious an effect upon the climate, that the cultivation of the olive had retreated 
several leagues, and since the winters and springsof 1820, and 1836, this branch of rural 
industry has been abandoned in a great number of localities where it was advantageously — 
pursued before. The orange now flourishes only at a few sheltered points of the coast, 
and it is threatened even at Hyéres, where the clearing of the hills near the town has. 
proved very prejudicial to this valuable tree. 
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Marchand informs us that, since the felling of the woods, late spring frosts are more 
frequent in many localities north of the Alps; that fruit trees thrive no longer, and that 
it is difficult even to raise young fruit-trees. 


THE FORESTS OF THE UNITED STATES. 


The reader will find here a complete statement of the condition of Forestry in the 
different States of the Union, giving the amount of forest standing in each State, the kinds. 
of wood growing, the manner in which it has been or is being cleared, and, wherever 
answers have been received, letters from the Commissioners of Agriculture in the various 
States, giving additional details and statements of the methods of forest preservation, if 
any, practised within the limits of their several states. It is most important, in the 
interests of Canadian Forestry, that these should be well understood here: first, fer the 
reason that the value of, and necessity of preserving forests on one part of the continent 
most necessarily depend on the quantity in others, so far as mere merchantable value is 
concerned ; next, that it is most advantageous, in our examination of the steps advisable 
in our Forestry affairs, to make use of the example these neighbouring countries have set, 
to observe where and what injuries they have suffered by over-clearing, and the means 
they are taking to repair the damage, or guard against its recurrence. We have to avail 
ourselves, in this matter, of the researches made and expériments noticed by other nations. 
and the valuable and extensive Forestry Report of Mr. Sargent, lately compiled at great 
expense for the American Government, has afforded a means of obtaining forestry infor- 
mation which has been largely used in the following summary. The whole may be briefly 
stated. There are yet vast forests in the Southern States comparatively untouched. 
Those of the North are being rapidly used, at such a rate as foretells the not distant 
disappearance of all the best timber, the consequent transference to the South of the 
principal wood-working indastries, and a complete change in the location and chief depots. 
of the lumber traffic. 

The Forests of the United States, in spite of the great and increasing drains made 
upon them, are capable of yielding annually, for many years longer, a larger amount of 
material than has yet been drawn from them, even with our present reckless methods of* 
forest management. The great pine forest of the North has already, it is true, suffered 
fatal inroads. The pine which once covered New England and New York has almost 
disappeared. Pennsylvania is nearly stripped of her pine, which once appeared 
inexhaustible. The great north-western pineries are not yet exhausted, and with newly 
introduced methods, by which trees supposed inaccessible are now profitably brought to 
the mills, they may be expected to increase the volume of their annual product for a few 
years longer, in response to the growing demands of the great agricultural population fast 
covering the treeless mid-continental plateau. The area of pine forest, however, remain- 
ing in the pine-producing States of Michigan, Wisconsin, and Minnesota, is dangerously 
small in proportion to the country consumption of white pine lumber, and the entire 
exhaustion of these forests in a comparatively short time is certain. The wide areas now 
covered in New England by a vigorous second growth of white pine, although insignificant 
in extent and productiveness in comparison with the forest it replaces, must not be over- 
looked in considering the pine supply of the country. These new forests, yielding already 
_ between two and three hundred million feet of lumber annually, are capable of great 
future development. 

The pine belt of the South Atlantic region still contains immense quantities of 
timber unequalled for all purposes of construction, although unsuited to take the place of 
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the white pine of the north. The southern pine forests, although stripped from the 
banks of the stream flowing into the Atlantic, are practically untouched in the Gulf 
States, especially in those bordering the Mississippi River. These forests contain sufficient 
material to long supply all possible demands which can be made upon them. 

The hardwood forests of the Mississippi Basin are still, in certain regions at least, 
important, although the best walnut, ash, cherry, and yellow poplar have been largely 
culled. Two great bodies of hardwood timber, however, remain, upon which compara- 
tively slight inroads have yet been made. The most important of these forests covers the 
region occupied by the Southern Alleghany Mountain system, embracing south-western 
Virginia, West Virginia, western, North and South’ Carolina, and eastern Kentucky 
and Tennesee. Here oak unequalled in quality abounds. Walnut is still not rare, 
although not found in any very large continuous bodies, and cherry, yellow poplar, and 
other woods of commercial importance are common. The second great body of hard- 
wood, largely oak, is found west of the Mississippi River, extending from central 
Missouri to western Louisiana. The forests of Michigan, especially those of the 
northern peninsula, still abound in considerable bodies of hardwood, principally maple. 
Throughout the remainder of the Atlantic region, the hardwood forests, although cover- 
ing considerable areas, have everywhere lost their best timber, and are either entirely 
insufficient to supply the local demand of the present population, or must soon become so. 

In the Pacific region, the great forests of fir which extend along the coast region of 
Washington Territory and Oregon, are still practically intact. Fire and the axe have 
scarcely made a perceptible impression upon this magnificent accumulation of timber. 
Great forests of pine still cover the California sierras through nearly their entire extent; 
the redwood forest of the coast, however, once, all things considered, the most important 
and valuable body of timber in the United States, has already suffered seriously, and 
many of its best and most accessible trees have been removed. This forest still 
contains a large amount of timber, although its extent and productive capacity has been 
generally exaggerated. The demand for redwood, the only real substitute for white pine 
produced in the forests of the United States, is rapidly i increasing ; and even at the present 
ate of consumption the commercial importance of this forest must soon disappear. 

The pine forests which cover the western slopes of the northern Rocky Mountains, 
and those occupying the high plateau and inaccessible mountain ranges of central 
Arizona and south-western New Mexico have not yet suffered serious damage at the hands 
of man. ‘The remaining forests of the Pacific region, of little beyond local importance, 
are fast disappearing. The area of these interior forests is diminished every year by fire, 
and by the demands of a careless and indifferent population, and their complete exter- 


mination is probably inevitable. The forest wealth of the country is still undoubtedly : 


enormous. Great as it is, however, it is not inexhaustible, and the forests of the United 
States, in spite of their extent, variety and richness, in spite of the fact that the climatic 
conditions of a large portion of the country are peculiarly-favourable to the development 
of forest growth, cannot always continue productive if the simplest laws of nature 
governing their growth are totally disregarded. 


The judicious cutting of a forest, in a climate like that of the Atlantic or Pacific — 


Coast regions, entails no serious or permanent loss. A crop ready for the harvest is 


gathered for the benefit of the community ; trees which have reached their prime are cut j 
instead of being allowed to perish naturally, and others take their place. The permanence — 


of the forest in regions better suited for the growth of trees than for general agriculture 


may thus be insured. Two causes, however, are constantly at work destroying the per- — 
manence of the forests of the country and threatening their total extermination as sources — 
of national prosperity—fire and browsing animals inflict greater permanent injury upon — 
the forests of the country than the axe, recklessly and. wastefully as it is generally — 


used against them. 


Michigan is the greatest lumber producing State in the Union. The value of its ‘ 
jumber product, with that of Wisconsin and Minnesota, exceeds one-third of the total — 
value of all the lumber manufuctured in the United States. This enormous ~ 
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communication between these forests and the treeless agricultural region west of the 
Mississippi River. 

The extinction of the forests of the lake region may be expected to seriously affect 
the growth of population in the central portion of the continent. The country between 
the Mississippi River and the Rocky Mountains, now largely supplied with lumber from 
Michigan, Wisconsin and Minnesota, must for building material soon depend upon the 
more remote pine forests of the Gulf Region, or those of the Pacific Coast. <A great 
development in the now comparatively unimportant lumber manufacturing interests in 
these regions may therefore be expected. New centres of distribution must soon supplant 
Chicago as a lumber market, and new transportation routes take the place of those built 
to move the pine, grown upon the shores of the great lakes. It is not probable, however, 
that any one point will ever attain the importance now possessed by Chicago, as a centre 
for lumber distribution. With the growth of the railroad system, and the absence of good 
water communication from the great forests remaining in the country, toward the centre 
of the continent, lumber will be more generally shipped by rail from the mills to the con- 
sumer than in the past. In this way the pine of Mississippi, Louisiana and Arkansas, 
will reach Kansas, Nebraska, and the whole country now tributary to Chicago. Western 
Texas and Northern Mexico will be supplied by rail with the pine of eastern Texas, and 
the prairies of Minnesota and Dakota must draw their lumber by rail, not as at present, 
from the pine forest covering the shores of Lake Superior, but from the fir and redwood 
forests of the Pacific Coast. 

MAINE. 


Total area, 19,000,000; forest area, 12,000,000 acres. The northern pine belt 
formerly overspread the State. Pine and spruce with a lesser amount of deciduous 
trees almost covered the State, but the original pine and spruce forests have been 
practically destroyed, with the exception of some scattered bodies of the original 
cae Hemlock, birch, maple and oak are still common in districts inaccessible 

y rail. The lumber businss of southern and central Maine attained its greatest import- 
ance as early as 1850. In that year spruce was for the first time driven down the Ken- 
nebec with pine, and the proportion of spruce to pine has since steadily increased, until 
in the season of 1879-80, only twenty per cent. of this lumber cut on that river was pine. 
The lowest point of productive capacity of the forests of Maine has probably been passed. 
The reckless disregard of forest property which characterized the early lumbering opera- 
tions of that State, has been replaced by sensible methods for preserving and perpetuat- 
ing the forest. This change in public sentiment in regard to the forests has followed 
naturally the exhaustion of the forest wealth of the State. As this disappeared the 
importance of preserving some part, at least, of the tree covering, the source of the State’s 
greatest prosperity, forced itself upon public attention ; for, unless the forests could be 
perpetuated, the State must lose forever all ¢éommercial and industrial importance. It 
has followed that the forests of Maine, as compared with those in other parts of the 
country, aré now managed sensibly and economically. They are protected from fire, princi- 


_ pally through the force of public sentiment, and only trees above a certain size are allowed 


to be cut by loggers, buying stumpage from the owners of land. In the southern coun- 
ties the young pine now springing up freely on abandoned farming landg is carefully 
protected, and large areas are planted with pines in regions where the natural growth has 
not covered the soil. The coniferous forests under the present management, may be cut 
over once in every fifteen or twenty years, producing at each cutting a crop of logs equiva- 
lent to 1,000 feet of lumber to the acre, of which from five to seven per cent. is pine, the 
rest spruce. Forest fires, which formerly inflicted serious damage upon the forests of the 
State, are now of comparatively rare occurrence. 


New HAMPSHIRE. 
Total area, 5,763,200 ; forest area, 3,000,000 acres. The forests of New Hampshire 


were originally composed of a belt of spruce mixed with maple, birch and other 
hardwood trees, occupying all the northern part of the State and extending south- 
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ward through the central portion; the south-eastern part of the State and the 
region bordering the Connecticut River, were covered with forests of white pine, 
through which considerable bodies of hardwood were scattered. The original white pine 
forests of New Hampshire are practically exhausted, although, in the northern counties. 
of the State there still remain a few scattered bodies remote from streams and of small 
size. Once, of great extent and importance, these forests have disappeared before the axe 
of the settler and lumberman, or have been wasted by forest fires. Large areas, however, 
once covered with forests of pine, have grown up again, especially in the southern part of 
the State, with this tree. The remaining forests of the State are composed of spruce, 
more or less mixed with hardwoods. In the northern part of the State, large areas of the: 
original forests remain at a considerable distance from streams. 


V ERMONT. 


Total area, 5,846,400 ; forest area, 1,900,000. The forests of Vermont are more 
generally deciduous than coniferous. Forests of spruce, however, spread over the 
high ridges of the Green Mountains. A forest of white pine once stretched along 
the banks of the Connecticut, and great bodies of this tree occurred near Lake 
Champlain. The white pine forests of the State are now practically exhausted, 
being represented by a small amount of second growth pine only. Dr. Hiram A. 
Cutting writes, that a commission, of which he is president, has been appointed to see to 
Forestry matters. The diminution of the streams, he says, is the most noticeable effect 
of clearing. The rainfall is not so regular as formerly. Sleighing is uncertain. The 
wind drifts the snow to the detriment of winter grain, the growth of which has been 
therefore almost abandoned. Grass is also injured thereby, and storms are much more 
severe. 

MassAcHusnrts, RuoprE IsLAND AND CONNECTICUT. 


Total area, 8,940,800; forest area, 1,850,000 acres. The original forest which 
once covered these States has disappeared, and been replaced by a second, and some- 
times by a third and fourth growth of the trees of the northern pine belt. The 
area covered by tree growth in these States is slowly increasing, although with 
the exception of the young forests of white pine, the productive capacity of these wood- — 
lands is, in view of the heavy demands continually made upon them, especially by the - 
railroads, rapidly diminishing. Abandoned farming land, if protected from fire and _ 
browsing animals, is now very generally, except in the immediate vicinity of the coast, 
soon cov ered with a vigorous growth of white pine. The fact is important, for this new 
growth of pine promises to give in the future more than local importance to the forests 
of this region. Tw 8. Gold, Esq., Secretary of the Connecticut Board of Agriculture, 
writes that many evils have followed the loss of the original forest, for which ‘the newer 
and more scattered growth does not compensate. The new growth too, is apt to be 
repeatedly burned over, destroying the accumulated vegetable matter which held in store 
the rainfall, from which causes the streams are generally diminishing in flow and perma- 
nence. The wind too, now causes snow drifting in roads and neighbourhoods formerly — 
quite free. The Board of Agriculture has recommended a bill on the matter for the 
action of the General Assembly, of 1886. It proposes to exempt from taxation for twenty © 
years any fresh plantations of forest trees. To impose heavy penalties in connection 
with the unauthorized or careless kindling of fires in woodlands. To compel railroad 
eompanies to destroy or remove all combustible rubbish or dead herbage within their right 
of way, wherever within 100 yards of any woodland, and to allow any owner of woodland - 


to arrest without warrant, and bring before a magistrate any person found violating the 
act. 


New YORK. 


Total area, 30,476,800 ; forest area, 8,000,000. The portion of the State north of 
the forty-third degree of rertinde! including within its limits the elevated Adirondack 
region, was once covered with a dense forest of maple, birch, basswood, and other 
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Northern deciduous trees, through which were scattered spruce and pine. The low 
hills bordering the Hudson, and extending along the southern boundary of the State 
west of that river were covered with the coniferous species of the Northern Pine Belt. 
‘Over the remainder of the State the broad-leaved forests of the Mississippi basin 
spread almost uninterruptedly, except where an occasional sandy plain or high 
elevation favoured the growth of pines. The original forest still covers vast areas in 
the northern counties, and protects the hills through which the Delaware River forces its 
way in crossing the southern part of the State. With these exceptions, however, the 
forests of New York are now almost exclusively of second growth. With the exception of 
the spruce of the Adirondack regions, the forests of the State are no longer important 
as a source of general lumber supply, and many industries depending upon hardwoods 
have of late years decreased in importance, owing to the want of sufficient material, or 
have been forced to obtain their supply of timber from the west. White oak, largely 
consumed by the railroads, has become scarce, and has.advanced at least fifty per cent. 
in value during the last twelve years. Elm, ash, hickory, and other woods are reported 

scarce in all parts of the State. In some parts, such as the valleys of the Au Sable, 
and the Saranac Rivers, white pines spring up numerously whenever permitted to do so, 
and I am told that farmers, realizing that much of their soil is not suitable for profitable 
agriculture, are seriously considering whether it be not to their highest advantage to 
surrender much of their land to timber growing, and encourage the growth of the more 
valuable species, such as white pine, white oak, etc. The lumber business of the upper 
Hudson has begun to decline; not that there was any necessity for a diminution of the 
yearly crop of logs from the field, if the forest could be protected from devastating fires. 
The lumberman leaves standing, as far as possible, the spruce trees too small for the axe, 
and these, the overshadowing growth being removed, grow with increased vigor, so that 
good crops of lumber could be harvested from the soil every thirty or forty years, were 
it not that over at least one-half of the area lumbered fire follows the axe, burning 
deep into the woody soil, and introducing an entire change of tree covering. Poplars, 
birches, and bird cherries, if anything, succeed the spruces and firs. From this cause 
alone the lumbering interest of the region must dwindle. <A large area utterly unadapted 
to agriculture is being made desolate, and nearly valueless, and its streams, the feeders 
of the water privileges and canals below, become every year more and more slender and 
fitful. These fires are largely set by reckless sportsmen and hunters, with whom this region 
peculiarly abounds in summer. They are careless in their smoking; they neglect to 
watch and properly extinguish the fires lighted for camp and cooking purposes, and some- 
times they even delight to set fire to the brushwood of lumbered land in lawless sport. 
Again, to some extent, a class of petty pioneers follow the lumbermen, obtaining for a 
trifling sum a title to a little land, or, squatting without rights, set fire to the dry brush- 
wood left by the lumbermen, and allow the fire to spread at will, devastating thousands 
of dollars’ worth of property, for the mere convenience of saving themselves the trouble 
of burning boundary strips round their fields, which might not cost them labour to the 
value of $10. The laws of New York, in respect to the setting of forest fires, are totally 
inadequate to protect the forests. There is a region of forest lying north-westward of 
the mountains of the southern portion of Saint Lawrence and Franklin Counties, 
which has not yet been badly encroached upon by the axe and fire. The destruction of 
this forest would be a public calamity, so useless is the soil for any other purpose than 
the production of timber, and so harmful to the settled country below would be the 
consequences resulting from elearing it. This forest is, no doubt, capable of yielding 
perpetually, an annual crop double that now drawn from it. This estimate, of course, 
is based upon the supposition that fires are prevented. 


New JERSEY, 


Total area, 4,771,200; forest area, 2,330,000 acres. The original forests of New 
Jersey have disappeared, except from some of the highest and most inaecessible 
ridges situated in the north-western part of the State, and these, with the increased 
demands of the railroads for ties and other materials, are fast losing their forest covering. 
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The forests of New Jersey are insufficient to supply the wants of the population of 
the State, and nearly all the lumber it consumes is brought from beyond its limits. The 
forests of pitch pine, which once covered large areas in the southern counties, have now 
generally been replaced by a stunted growth of oaks, and other broad-leaved trees. The 
manufacturés of cooperage stock, and other industries using hardwoods, have been largely 
abandoned, owing to the decrease of the local supply of timber. 


PENNSYLVANIA. 


Total area, 28,790,400 ; forest area, 7,000,000 acres. Pennsylvania once possessed 
large forests of white pine and hemlock, stretching over both flanks of the Alleghany 
Mountains, and extending from the northern boundaries of the State to its southern 
limits. East and west of the Alleghany region, the whole country was covered with a 
heavy growth of broad-leaved trees mixed with hemlocks, and occasional groves of 
pines. Merchantable pine has now almost disappeared from the State, and the forests 
of hardwood have been either replaced by a second growth, or have been so generally 
culled of their best trees that comparatively little valuable hardwood timber now 
remains. Largeand valuable growths of hemlock, however, are still standing in northern 
Pennsylvania. From all parts of the State, manufacturers using hardwood report great 
deterioration and scarcity of material, and Pennsylvania, which, during the census year — 
was only surpassed by Michigan in the value of its forest crop, must soon lose, with its. 
rapidly disappearing forests, its position of one of the great lumber-producing States. 
Lumbermen agree that there was originally far more hemlock in this State than pine, and 
they speak of it now as inexhaustible, which is not strietly true, for it is doubtful if it 
holds out to supply the increasing drain made upon it by tanneries and saw mills for 
more than twenty-five years to come. Large quantities of hemlock have been wasted. 
Much that grew intermingled with the pine, has died after the pine has been removed, 
partly from exposure to fuller sunshine and droughts, and partly to forest fires induced, 
by, and following lumbering operations. 

Thomas J. Edge. Esq., Secretary Pennsylvania Board of Agriculture, writes :— | 

In a few cases care has been taken of limited forest areas in Pennsylvania, and, in 
most cases with reasonable success. The work has been mainly limited to the removal of — 
underbrush, dead limbs, etc., in order to prevent loss by fire, which, with us, as with — 
most others, is our main drawback to this species of improvement: do not know of any — 
extensive new planting, and the work has been thus far confined to a greater care 
of the old. | . | 

The effect of the continued clearing off of our timber areas has not shown itself in — 
the amount of average annual rain fall, but has unmistakably manifested itself in its dis- 
tribution, and we are much more liable to protracted drought and heavy floods than 
formerly ; local rains are not so reliable as formerly, and severe, general storms are more — 
common, The water rushes into our water-courses, and is lost to the soil, instead of 
sinking slowly in, and being gradually given up to our springs; as much water passes — 
down our rivers as formerly, but they are subject to much greater extremes. 

Some lines of trees are planted as wind-breaks around houses and barns; evergreens, 
principally white pine, are preferred for obvious reasons ; this practice is limited, 
however. 

The action of the. State Legislature has so far been confined to passing laws for the 
punishment of those who start fire in our forests, but as it is no one’s business to enforce 
them, they are practically dead on our Statute books. Our railroad companies, by sparks 
from locomotives, annually destroy thousands of acres of valuable timber upon lands” 
which are available for nothing else, and the law will not reach them. : 

Crops are badly affected by the extremes of dryness, and the excessive rain, to which 
I have before alluded ; otherwise, we do not note any material effect from the destruction — 
of our timber, of which we still have about twenty per cent. of the whole area of our 
State ; having so much mountain land, our average is thus kept up; thousands of acres 
are cut over, and left to grow up again ; they will, unless destroyed by forest fires, grow 
up again, and soon make fair timber, but of other growths and kinds; when the pines and — 
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softwoods are cut off, the oaks and hard woods usually follow them, and if again cut, the 
reverse takes place in the natural rotation. 

The decreases of water in our streams is only shown by the extremes of lowness from 
long continued droughts, and great height from excessive floods ; the average annual 
amount of water passing down does not appear to have been changed, or, at least, not 
perceptibly so. 

Our people are, however, becoming aroused to the importance of the Forestry and 
timber questions, and various impracticable laws are annually offered to our State Legis- 
lature for action, and none of them become laws. We want to know, first, what can be 
done, and, second, how it can be best accomplished ; system is necessary in the work, 
and will, sooner or later, be forced wpon us ‘in a way which we must notice, but our 
people are proverbially slow in any thing that affects the general welfare, or which does 
not directly appeal to their pockets and profits. _ 


DELAWARE. 


Total area, 1,254,400; forest area, 300,000 acres. ‘The northern portion of the State 
was once covered with the deciduous forests of the Atlantic plain; conifers, except 
red cedar, were rare. In the southern portion various pitch pines flourished. These 
pine forests were long ago consumed, and are now replaced by a second growth, 
generally of the original.species, and throughout the State the best hardwood timber 
has been culled from the forest. Large quantities of wheel and cooperage stock 
were formerly manufactured, but of late years these and other industries using the 
products of the forests have, for want of material, greatly diminished in importance. 
Manufacturers report a general scarcity of timber. 


MARYLAND. 


Total area, 6,300,400 ; forest area, 2,000,000 acres. The north-western portion of 
the State was once covered with forests of white pine, hemlock and birch; the central 
portion of the State with hickories, gums, oaks and other deciduous trees; the eastern 
peninsula largely with different species of pitch pine. In the mountains considerable 
bodies of the forest remain upon the highest and most inaccessible slopes. In the 
remainder of the State, where the land is nat cleared for farms, it is now largely 
replaced by a second growth, or—the best timber at least—is everywhere culled. 
A large amount of cooperage stock was formerly manufactured, but this industry 
has greatly suffered from the deterioration and exhaustion of the local supply of 
timber ; manufacturers report the best wood nearly exhausted, and the substitution of 
inferior brought from beyond the State. 


District oF COLUMBIA. 


The original forest has disappeared from the District of Columbia, and been replaced 
by a second growth. 
VIRGINIA, 


Total area, 25,680,000 ; forest area, 13,000,000 acres. West Virginia, 15,772,800, 
and 9,000,000. Virginia yet retains many valuable hardwood forests. The inaccessible 
mountain region in the south-western part of the State has immense quantities of the 
original oak, hickory, walnut and cherry. Railroads have hardly penetrated, while the 
streams are unsuited to carry these hardwoods to market. The most valuable hardwood 
forest remaining on the continent exists in Virginia and some adjacent counties of Ken- 
tucky, Tennessee, and North Carolina. Wood-using manufactures are increasing in the 
State. The eastern counties were originally covered with the forests of the maritime belt, but 
from both the central and eastern portions of the State the original forest has almost 
entirely disappeared, and is replaced in parts by an inferior second growth principally of 
Jersey old field pine. There is some valuable pine among the hardwood. A letter from 
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the office of the Virginian Agricultural Department states that the subject of forestry 
preservation is becoming one of much interest to our people individually, but as yet has 
not impressed itself on our State legislation. It is hoped that something may be done 
in this direction by the legislature now in session, in connection with the reorganization 
of this department. While our territory is generally well-wooded, there are some por- 
tions of the State injuriously denuded. 


NortH CAROLINA. 


Total area, 31,091,200; forest area, 18,000,000. The forests of North Carolina 
were once hardly surpassed in variety and importance by those of any other part 
of the United States. The coast region was occupied by the coniferous forests 
of the southern maritime pine belt; the middle districts of the State by a forest 
of oaks and other hardwood trees, through which the old field pine is now rapidly 
spreading over worn-out and abandoned farming lands. The high ridges and deep 
valleys of the Appalachian system which culminate in the western part of the State 
are still everywhere covered with dense forests of the most valuable hardwood 
trees, mingled with northern pines and hemlocks. The inaccessibility of this mountain 
region has protected these valuable forests up to the present time, and few inroads have 
yet been made into their stores of oak, cherry, yellow poplar and walnut. The hardwood 
forests of the middle districts, however, have been largely removed or culled of their 
finest timber, although the area of woodland in this part of the State is now increasing. 
These new forests, usually composed of inferior pine, are of little economic value, except 
as a source of abundant fuel, and as a means of restoring fertility to the soil, preparing 
it to produce again more valuable crops. A larger proportion of the pine forest of the coast 
has been destroyed in North Carolina than in the other southern states. This part of 
the State has long been the seat of important lumbering operations, while the manufac- 
ture of naval stores, once almost exclusively confined to North Carolina, and always an 
important industry here, has seriously injured these forests. The original forests have 
been practically removed from the north-eastern part of the State, the great region 
watered by the numerous streams flowing into Albemarle and Pamlico sounds, and 
although some lumber, largely second growth pine trees of poor quality, is produced 
here, the importance of these forests is not great. The merchantable pine, too, has been 
removed from the banks of Cape Fear, and other rivers flowing through the southern 
part of the State, and although these streams still yield annually a large number of logs, — 
they are only produced at a constantly increasing distanee from their banks and with a 
consequently increasing cost for transport. Last year naval stores, ¢. e. turpentine, resin, 
tar, etc., were produced in this State to the amount of eight millions of dollars. Such 
a crop as this necessitates the boxing or cutting into for turpentine of the best trees on 
a thousand square miles of forest. Few of these are afterwards used for lumber. They | 
blow down or are burnt by forest fires, | 


SourH CAROLINA, 

Total area, 19,800,800 ; forest area, 9,000,000 acres. The forest of South Carolina 
much resembles that cf North Carolina; being more swampy, its forests both of 
pine and hardwood have been less disturbed. The pine belt of the coast in South 
Jarolina, as well as through its entire extent from Virginia to Texas, suffer from 
fires set every spring by grazers for the purpose of removing the scanty herbage | 
growing among the trees of this open forest. These fires run rapidly over the 
surface stripped by the fires of previous years of any accumulation of vegetable material, 
without inflicting any immediate injury upon the old trees of the forests unless a turpen- 
tine orchard is encountered, when the resinous surface of the boxes being once fully 
ignited, nothing can save the trees from total destruction. If the mature trees of the 
forest are not under normal conditions greatly injured, however, by this anuual burning — 
of the dead herbage beneath them, the forest itself as a whole, suffers enormously from 
this cause. Slight, and short-lived as these forests are, they destroy the vegetable mould 
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upon the surface of the ground, all seeds and seedling trees, and all shrubbery and 
‘undergrowth, which, in protecting the germination of the seeds, insures the continuation 
of the forest. They deprive the soil of fertility, and make it every year less able to 
support a crop of trees, and in thus robbing the soil they influence largely the composition 

of succeeding crops. Few young pines are springing up anywhere in the coast region to 
replace the trees destroyed, but where seedlings protected from fire appear upon land 
long subjected to annual burning, they are usually, although not universally, of less 
valuable species, and not the long-leaved pine which gives to the forest its principal 
economic importance. These annual fires are slowly but surely destroying the value of 
the southern pine belt. They destroy all seeds and seedling trees, the fertility of the soil, 
and its power to produce again valuable species. 


GEORGIA. 


Total area, 37,747,200; forest area, 18,000,000 acres. The northern counties 
of Georgia are covered with the forests of the Alleghany Mountain region, here 
and in northern Alabama reaching the southern limits of their distribution and 
considerably reduced in the number of species composing them, the pines, firs, beeches, 
and other northern trees being generally replaced by the broad-leaved species of the 
Mississippi basin. From the base of the mountains forests of oak mixed with pines 
extend southward, occupying the central portion of the State and mingling with the trees 
of the maritime pine belt, along its northern limits. In the southern and coast counties 
great areas of swamp are still covered with forests of cypress, protected by their inacces- 
sibility from the attacks of the lumberman. The merchantable pine in the immediate 
vicinity of the principal streams and along the lines of railroad has been removed, and 
serious damage has been inflicted upon the pine forests of that State by the reckless 
manufacture of naval stores. Vast areas covered with pine, however, still remain, while 
the hardwood forests of the central and northern portions of the State contain a large 
quantity of the most valuable hardwoods. J. T. Henderson, Esq., Commissioner Depart- 
ment of Agriculture, Georgia, says, very little attention has been given to the subject of 

_ Forestry in this State, either by the State Government or by any organized effort on the 
part of the citizens. Originally the entire surface of this State was covered with a dense 
forest. In the middle portions the forest has been largely swept away as the lands were 

_ required for cultivation. No especial care is taken of the older forest except in cases 
where there appears to be an immediate necessity for such care in order to supply the 

_ wants of the farms in the very near future. Very many: farms are now without sufficient 

| timber to supply fencing materials. There is no evidence that any changes have been 
effected as yet in the rain-fall or temperature by the partial removal of the natural forests. 

Itis believed that the streams have been rendered muddy, and therefore unfit for many 

of the better species of fish by the extension of the cultivated areas, and the correspond- 
ing contraction of the forest areas. 

. FLORIDA. 


; Total area, 34,713,600; forest area, 20,000,000 acres. The forests of the 

Southern Pine Belt cover the State as far south as Cape Malabar and Charlotte 
Harbour. The long-leaved pine is replaced along the sandy dunes and islands of 
‘the coast by oaks (of which the live oak alone is of. commercial importance), scrub 
pines, and palmettos, while a deciduous forest, largely of northern composition, 
occupies the high, rolling lands in a large part of Gadshew, Leon, J efferson, and Madison 
counties. The pine forests gradually decrease southwards in density and value, and south 
of latitude 290 N., are of little present commercial value. Forests of pitch pines (Pinus 
-Cubensis ), however, extend far south of the region occupied by the more valuable long- 
leaved pine, bordering the coast and covering the low ridges of the Everglades. Great 
areas of swamp occur everywhere through northern and central Florida, covered with 

forests of cypress, red cedar, gum, and bordered with magnolias, bays, and other broad- 

leaved evergreens; while the hummocks, on low elevations, covered with rich soil and 
| €very where common, bear oaks and other deciduous trees, often of great size. South of 
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Cape Malabar and Tampa Bay the character of ne vegetation changes, hs the North 
American arborescent species are replaced by the semi-tropical trees of the West Indies. 
The forests of Florida have not suffered greatly from fire. Much of the State is unin- 
habited and unfit for agriculture or grazing. The danger therefore of fires, set in clearing 
land for farms, spreading to the forest is less than in other parts of the south. 


ALABAMA. 


Total area, 32,985,600 ; forest area, 17,500,000 acres. The northern and north- 
eastern portions of Alabama, embracing the foot-hills of the southern Alleghany 
Mountains and the valley of the Tennessee River, are covered with a rich and 
varied forest growth of broad-leaved trees, in which oaks, hickories, ashes, walnuts, 
and cherries abound. South of the Tennessee River the rolling country is covered 
with oaks, through which belts of short-leaved pine ozcur. In Cherokee and Saint 
Clair counties, isolated bodies of long-leaved pine appear, while a narrow strip of 
the same species stretches nearly across the State, between the thirty-third and thirty- — 
second degrees of north latitude. South of this central belt the country is again covered ~ 
with forests of hardwood, which, farther south in the rolling pine-hill region, are mixed — 
with a heavy growth of the long-leaved pine, and this species occupies, or once occupied, 
almost exclusively outside of the numerous river bottoms, the sandy plain extending © 
along the coast, and reaching nearly 100 miles inland from the shores of the Gulf. The — 
manufacture of wheel stock and cooperage, furniture, and all other articles of wood, is 
still in its infancy in Alabama and the other Gulf States. E. C. Betts, Esq., Commis-— 
sioner of Agriculture, Alabama, writes: ‘“‘ Nothing has as yet been done by this State 
towards preserving or restoring our forests. There ‘are’ probably something more than — 
3,000,000 acres of Government land covered with the original forest growth, and upon — 
all tracts in private hands, there is more or less tinkered law. I think there has been a 
great increase in the last half a century in the amount of wind, which is chiefly made 
sensible by the promptness with which changes of weather, which take place on the lakes, — 
are propagated in this direction; though I think that the snow-fall is less in the north- 
ern part of the State than it was in the early settlement of the country. I do not think — 
there has been any observed decrease in the amount of rain-fall or in the water of our 
streams.” 


MISSISSIPPI. " 


Total area, 29,657,600; forest area, 13,000,000 acres. The forests of Mississippi 
originally extended over nearly the entire State. The forest consisted of a belt of 
long-leaved pine, occupying the coast plain and reaching from the eastern confines. 
of the State to the bottom lands of the Mississippi River, and from the coast nearly 
to the line of Vicksburg and Meridian. The north-eastern portion of the long- 
leaved pine forest spreads over a high, rolling country, and here the pine were 
mixed with various hardwood trees ; north of the long-leaved pine forest a long belt, 
gradually narrowing towards the north-and occupied by a growth of short-leaved pine, 
and of hardwoods, reached nearly to the northern boundary of the State, while south of 
the Tennessee River, in Tishomingo, Prentiss, and Itawamba counties, a Mneiorenie area 
was covered with short-leaved pine, The remainder of the State was covered with a 
growth of hardwoods, which, in the swamps of the Yazoo delta and the bottom lands of 
the Mississippi River, formed a vast and almost impenetrable forest, where cypresses, 
gums, water oaks, ashes, and other trees which find their home in the deep, inundated 
swamps of the south Atlantic region, attained noble dimensions and great value. The 
hardwood forests, outside of the bottom lands, have been largely cleared from many 
counties in providing for the requirements of agriculture ; but the long-leaved pine of the — 
Mississippi 1 is, however, still practically intact, and these forests are capable of supplying © 
an immense amount of timber as soon as the means of transportation can be furnished for 
it. The forests which cover the swamps of the State are still almost intact, although the — 
most accessible cypress, which has long been cut in the Yazoo delta, and the valley of the | 
Pearl River, to supply the New Orleans market, has become scarce. He 
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LOUISIANA. 


Total area, 29,068,800; forest area, 13,000,000 acres. Louisiana was originally 
covered with a dense and varied forest growth. The Maritime Pine Belt covered 
the eastern portion of the State nearly to the Amite River, or until checked from 
further western development by the alluvial deposits of the "Mississippi. Forests of 
pine, too, occupied the western part of the State north and south of the Red 
River. The pine flats of Calcasien were covered with forests formed almost exclusively 
of the long-leaved pine, which, farther north, mixed with oaks and various hardwood 
trees, extends over the high-rolling country which stretches from the Sabine north-easterly, 
nearly to the Onachita River. The north-eastern part of the State was covered, outside 
of the broad bottom lands of the rivers, with a heavy forest of short-leaved pine ( Pinus 
Mitis), mixed with upland oaks, hickories, and other deciduous trees. The bottom lands, 
and all that part of the State bordering the Mississippi, were covered with a heavy growth 
of trees peculiar to such low, rich soil throughout the Gulf region. The high bluffs which 
occur at different points along the Mississippi, the Atchafalaya, and other streams flowing 
through the western part of the State, were covered with a noble forest of evergreen 
magnolias, mingled with beeches, water oaks, and gums. The most valuable forests of the 
State are still almost intact, although the pine has been cut from the banks of the Pearl 
River and some of its tributaries, and from along the line of the Chicago, St. Louis, and 
New Orleans Railroad, to furnish the New Orleans market with lumber, yet there are 
still vast forests of both long and short-leaved pine remaining. The magnificent hard- 
woods, common over much of the State, can supply abundant material for many impor- 
tant industries which, already at the north, suffer from the exhaustion and deterioration 
of the local timber supply. 

TEXAS. 


Total area, 167,865,600 ; forest area, 40,000,000 acres. A forest of long-leaved 
pine occupies most of the territory between the Sabine and the Brazos, south of 
the thirty-first degree of north latitude, reaching south to within twenty miles of 
the coast. Beyond the long-leaved pine forests, forests of the loblolly pines, mixed 
with hardwoods, stretch westward fifty or sixty miles; while north of these two 
regions a third division of pine belt, composed of a heavy growth of short-leaved 
pine, mingled with upland oaks, occupies the rolling ridges which extend northward to 
beyond the Red River. The pine belt covering the eastern counties of the State is alone 
important as a source of lumber supply. Areas of river bottom land, covered with trees, 
are, as compared with the area of the State, insignificant in extent, and these river belts 
of forest are entirely insufficient to supply even the mere local wants of the nearest 
settlements. The oak forests which spread more or less continuously between the eastern 
pine belt, and the treeless western forests and plains are, except along the extreme eastern 
borders, composed of small, stunted trees, often hollow, defective, ied of little value, 
except for fuel, fence rails, and railway ties. The forests of the western mountain are not 
luxuriant, and at the best can only supply a limited local demand with inferior lumber. 


INDIAN TERRITORY. 


No returns of the amount of lumber manufactured in the Territory have been 
received, nor other than the most general information in regard to its forest covering ;, but 
we know that the bottom lands of all the streams, flowing through the eastern portion of 
the Territory, are heavily timbered with hardwoods, and especially Neosho, Verdigris, 
Arkansas, and Canadian Rivers, contain great bodies of the finest black walnut now grow- 
ing. A particularly fine growth of this timber extends along the Verdigris River for 
fifty miles above Coffeeville. Ther2 are also in the Cherokee country some considerable 
bodies of pine. 

ARKANSAS. 


Total area, 33,948,800; forest area, 20,000,000 acres. With the exception of a 
few isolated prairies, heavy forests cover the State of Arkansas. North of the Arkansas 


52 


++. 


River they are note composed of the deciduous trees of the Mississippi basin. 
The south-western part of the State, south of the Arkansas River and west of the 
broad, level plain of the Mississippi, 1s covered outside the river bottom lands with 
an almost continuous forest of pine. Great bodies of cypress cover the extensive 
swamps. The hardwood forests of the State are hardly surpassed in variety and 
richness, and contain inestimable bodies of the finest oak, walnut, hickory, and ash 
timber. Black walnut of large size is still widely scattered over the State, and is © 
particularly abundant in the valley of the Red and other southern rivers. The pine 
forests are almost intact. Settlements made for agricultural purposes have been confined 
to bottom lands, and only during the last few years has pine lumber been manufactured , 
in the State, except to supply a very limited local demand. Recently, however, com- 
paratively small quantities of lumber manufactured at numerous railroad mills, principally 
established south of the Arkansas River, have been shipped north and south out of the 
State. 


TENNESSEE. 


Total area, 26,720,000; forest area, 11,000,000 acres. The western counties of 
Tennessee are covered with heavy forests, similar in density and distribution to those 
which occupy the Yazoo region of western Mississippi. The eastern part of the state, 
occupied by the Cumberland plateau and the high ranges of the southern Alleghany 
mountains, is covered with a heavy forest of oak and other hardwoods, mixed at high 
elevations with hemlock, pine, and spruce, and constituting one of the finest bodies of 
timber, now standing in the United States. 


KENTUCKY. 


Total area, 25,600,000 ; forest area, 12,800,000 acres. A far greater proportion of 
Kentucky than of the States last described has been cleared. The eastern counties, 
however, still contain great bodies of black walnut, white oak, cherry, and yellow ° 
poplar of the best quality. These forests, protected by the falls of the Cumberland 
River, which have prevented the driving of logs from its upper waters, and inaccessible 
to rail communication, are still practically uninjured, and probably unsurpassed in 
the amount, quality, and value of the timber which they contain. The forests of 
Kentucky, as well as those of all the central and southern portion of the United 
States, suffer severely from the almost universal practice of using woodland for 
pasturage. The pasturage of woodland necessitates, or at least induces, the annual burn- 
ing of the dead herbage, by which underbrush, young trees, seedlings, and seeds are 
destroyed, and the succession and permanence of the forest endangered. The injury, too, 
inflicted by the constant stamping of animals and consequent packing of the lands about 
the stems of old trees is very great, and all reports speak of the gradual dying of old 
trees left standing in the grazing regions of Kentucky and Tennessee. John T. Davis, 
Esq., Commissioner of Agriculture, Kentucky, says :— 


As yet, no care has been taken in this State of any portion of our forests. On the 
contrary, the work of disforesting is still going on in almost every part of the State, but 
especially in the Mountain region; although the average percentage of forest in the whole 
State is believed to be considerably below forty, while in the ‘‘ Blue Grass Region,” the 
boasted “garden spot of the continent,” the average is down to about ten or twelve, con- 
siderably below the point of health and safety. 


Unquestionably, here as elsewhere, the destruction of the forests has had a most 
injurious effect on the rainfall and on the climate generally. For example, here in Central 
Kentucky, where the forests have been reduced to two and four per cent., people are com- 
plaining more and more, every year, of the excessive summer drouths, and freshets, and 
of the increase in both the cold of winter and heat of summer. 


Although our State Government has as yet done nothing to check the indiscriminate 


destruction of the forests; attention to the subject has been aroused i in many quarters, and 
the imperious necessity of calling a halt is freely suggested. 


O8IOo. 


Total area, 26,086,400; forest area, 4,500,000 acres. The original forest has now 
been generally removed ; everywhere the walnut and other valuable timbers have been 
culled, and Ohio must soon depend almost exclusively for the lumber which it consumes 
upon the northern pineries, and the hardwood forests of the south. Ohio is sixth among 
the states in the volume of its lumber manufacturing interests. The business is widely 
distributed throughout the State, generally in the hands of small manufacturers operating 
portable mills, which threaten the rapid destruction of her forests. 


INDIANA. 


Total area, 22,982,400; forest area, 4,500,000 acres. Indiana was once almost 
entirely covered with noble forests of deciduous trees. These have been largely 
removed in the development of its agriculture. No large bodies of the original timber 
remiin. The black walnut with which the forests of Indiana once abounded, has been 
everywhere culled, and is now bare, while the best yellow poplar, oak, and other 
valuable timbers have been largely consumed. The forests of Indiana have long 
supplied material for a large manufacture of cooperage stock, furniture, waggon stock, 
woodenware, etc. The cooperage and furniture manufacture already feel the scarcity and 
deterioration of the highest grades of oak and walnut, and very generally predict the 
entire exhaustion at no very distant day of the forests of the State; at the present rate 
of destruction these must soon lose all commercial importance. 


ILLINOIS. 


Total area, 35,840,000; forest area, 3,500,000 acres. The forests of Illinois were 
originally confined to the southern portion of the State, the broad bottom lands of 
the Mississippi and the Lllinois, and the southern third of the delta formed by these 
rivers. ‘The remainder of the State was covered with broad rolling prairies. , The forest 
growth in the prairie region was confined to the narrow river bottoms and occasional 
open park-like groves, through which the prairie fires swept, destroying all under- 
growth, without doing great injury to the full-grown trees. Prairie fires have 
gradually decreased in frequency and violence since the settlement of the State, and these 
open groves are now filled with a vigorous growth of young seedlings and shoots; their 
characteristic features have disappeared, and the area of the forest is gradually increasing. 
The forests of Illinois are generally composed of deciduous species. The production of 
cooperage stock was once an important industry in southern Lllinois. The business has 
greatly diminished owing to the exhaustion of the local supply of the the best hard- 
woods. Bass, gum, hackberry, elm, sycamore, and other woods, formerly considered of 
little value, are substituted for oak, and Illinois now receives most of its hardwood from 
Kentucky, Tennessee and other southern States. - 


MICHIGAN. 


Total area, 36,755,200 ; forest area, 14,000,000 acres. Michigan once possessed a 
tree covering of great richness, density, and variety. The hardwood forests of the 
Ohio valley covered the southern portion of the State, extending to just north of 
the forty-third degree of latitude. North of this hardwood belt the character of 
the forest changed; the white pine disappeared, and, gradually increasing in size 
and frequency, became the most important element in the forests of the central and 
northern portions of the southern peninsula. In the northern peninsula it covered the 


sandy plains almost to the exclusion of other species. Serious inroads have already been 


made upon the forests of Michigan. The hardwood has been generally cleared from the 


- outhern counties, and the timber remaining in that part of the State can hardly suffice 


orthe wants of its agricultural population. ‘The merchantable white pine has been cut 
rom the banks of its principal streams, and the shores of the lakes, and what now 
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remains is remote from water transportation or scattered in bodies of smallextent. The 
hardwood forests of the pine belt, however, although greatly injured by fire and invaded 
by settlement, contain vast quantities of valuable timber. The forests of Michigan have 
long suffered from destructive fires. The reason is obvious. The logger in his operations, 
leaves the resinous tops, branches, and chips, which afford abundant material to feed a 
fire started by a careless hunter or squatter clearing land near the forest. These have 
done vast injury, they have destroyed great hardwood forests, burnt the young pines left 
by the logger, robbed the soil of its fertility, and made it unfit to produce another crop of 
pine till the decay of generations of other plants shall have restored its lost constituents 
to the soil. In the dense, unculled forest, on the other hand, fires, though often 
destructive, are less dangerous in the absence of material to feed the flames than when the 
ground is strewed with chips, branches, and lumbermen’s rubbish. The hardwood forests 
of Michigan have long afforded abundant material for large and important industries, but 
wood-workers now report a scarcity and general deterioration of stock. The best oak 
timber has been everywhere culled to supply the wants of railroads or the demands of the 
Canadian market. Elm, bass, and other soft woods, which a few years ago were con- 
sidered of little value, are now in great demand and fast disappearing, except in regions 
remote from railroads. Much hardwood has been destroyed by fire, or if not destroyed, 
rendered almost worthless by partial burning. 


‘WISCONSIN. 


Total area, 34,848,000 ; forest area, 17,000,000 acres. About one-half of Wisconsin | 
is still forests, originally of mingled pine and hardwood, but from much of this the 
pine has been taken. The pine has been destroyed along the entire southern borders 
of the pine’ belt, along the banks of the principal streams and from the lines of 
railroads, while the hardwood has been often greatly injured or destroyed by fire 
in those parts of the State where pine has been cut. The amount of pine still 
growing in Wisconsin is nevertheless large, although it should not be forgotten that the 
best and most easily accessible has already been harvested. What remains is generally 
remote from actual lines of transportation, and often, especially in the extreme northern 
part of the State, of comparatively poor quality. The loss by fire is large. The lumber- 
men waste the log which runs into the top of the tree; this is knotty, but usually sound, 
and would make good merchantable lumber. It is left in the woods, however, because 
there is a good deal of work in trimming the knots and cutting off the limbs. 
From an ordinary sized tree, four sixteen foot logs are usually taken, the rest being left. — 
Often this top log is twenty-two inches in diameter at the butt, and will scale from 100 to — 
120 feet. Loggers are paid so much per thousand feet by the lumbermen, and the amount 
they receive is so small, that they cannot afford to spend the time to finish up and take 
out the fifth or last log, which is therefore left in the woods and lost. As a matter of © 
fact, more than half the area from which pine forests have been cut in the north-west, is — 
sooner or later burned over. ‘The fire destroys the young trees and changes the nature of — 
the surface of the ground, so that the infant crop which comes up consists of briers and 
poplars, and then hardwoods. When pine is cut off or burned it does not come up again, © 
and I have never seen any old choppings of pine come up with pine again, even when — 
some trees were left, and the ground had not been burned, although where a few large 
trees only are removed from a pine forest growing on a rich soil the small trees left stand- 
ing, if protected from fire, will continue to grow. 


ue 
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MINNESOTA. , 

Total area, 50,591,200; forest area, 22,000,000 acres. About two-fifths of the State 
is forest, much of which is more or less cut over or of inferior quality. The pine has — 
been removed from the principal streams of the State, and that which remains, except in ~ 


the region tributary to Lake Superior, and in the vicinity of the Red Lake, is now 
inaccessible or of comparatively little value. The best hardwood forests of the State, 


a 


as in Michigan and Wisconsin, have suffered seriously by fires started in abandoned 
pineries, or in clearing land for agriculture. 


Towa. 


Total area, 35,504,000 ; forest area, 2,300,000 acres. Iowa, a prairie State, has 
but twelve per cent. of forest. Since the first settlement of the State, the forest area 
has been increased by the natural spread of trees over ground protected from fire, and by 
considerable plantations of cottonwood, maple, and other trees of rapid growth made 
by farmers, to supply fuel and shelter. The natural forests-have been everywhere 
largely culled of the most valuable timber, and in spite of their increased acreage are, in - 
their commercial aspect, in danger of speedy extermination. Manufacturers of 


cooperage stock, and others using Towd timber, report great scarcity and deterioration 
of stock. 


MIissouRI. 


Total area, 43,990,400 ; forest area, 16,000,000 acres. Missouri still contains one- 
third of nominal forest area, and the forest of south-eastern Missouri still possess 
great stores of valuable timber, although the best trees have been cut in the 
neighbourhood of all settlements, and for a distance varying from five to twenty 
miles back from all lines of railroad. This is especially true of the best white 
oak, and of black walnut, once common, and now almost extirminated in all parts of the 
State. A gratifying improvement in the condition of the forests in the parts of the State 
first settled, has followed the enactment of a fence law, preventing the general ranging 
of stock through the timber land. A young growth has sprung up among the older trees 
and along the borders of woodlands protected from browsing animals, and these young 
forests-are valuable in their prospective yield, and, as an indication of the methods which 
must be adopted to preserve and perpetuate the forests of the whole Atlantic region. 


Dakota, NEVADA AND IDAHO. 


Total area, 218,707,200 ; forest area, 15,000,000 acres. Dakota, with the exception 
of its river lands and the small territory between and south of the forks of the 
Cheyenne River, is practically destitute of lumber. The bottoms of the principal 
streams contain extensive groves of hardwood. The great. development of mining in 
Nevada has nearly exterminated its scanty forests. ‘Idaho has one-fifth forest. The 
Bitter Root, Coeur d’Alene and Salmon River Mouiitains, as well as the slopes of the 
~ Rocky Mountains here, are wooded, some heavily so, with pine, fir and larch, but no full 
reports have been as yet received. 


'W ASHINGTON. 


Total area, 42,803,200 ; forest area, 20,000,000 acres. Most of it is of poor quality, 
but west of the Cascade Mountains is the heaviest continuous belt of forest in the 
United States, mostly of red and yellow fir, while red cedar and hemlock are common. 
The quantity of merchantable timber standing here, though no calculation is possible 
with present knowledge, must be enormous, a yield of 200,000 feet to the acre is not 
uncommon, while over fully 20,000 square miles a yield of 25,000 feet to the acre 
might beexpected. The method adopted by the lumbermen are wasteful in the extreme, 


OREGON. 


Total area, 60,518,400 ; forest area, 20,000,000 acres. The heavy timber mentioned 
above, extends here also west of the Cascades, while east of these it is light as in 
Washington, Its forests have, however, suffered heavily from fires. Its abundant 
spruce, ash, cedar, maple, alder, and cottonwood have developed flourishing industries. 
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& 
CALIFORNIA. 


Total area, 99,827,200 ; forest area, 20,000,000 acres. The heavy forests are confined 
to the coast range, the slopes of the Sierra Nevada, on the eastern side of the State, 


and the group of mountains joining these ranges on the north. The most valuable — 


forest of the Sierra Nevada consists of the sugar pine, the yellow pine, and the red fir. 
The western slopes below 4,000 feet elevation are clothed with pine of small value, 


and the broad valleys, between these great ranges, are here and there possessed of | 
groves of oaks of great size, but of little use except as fuel. The eastern slopes - 


are heavily covered with yellow pine. On the coast from Monterey to the northern 
boundary, the belt of redwood is the most important forest of similar extent now stand- 
ing. Few trees equal the redwood in economic value. No other forest can compare with 
this in productive capacity, and no other great body of timber in North America is so gener- 
ally accessible or so easily worked. Trees producing 75,000 feet are not uncommon, while 
1,000,000 to 2,000,000 feet per acre is by nomeans rare. Throughout the forest the red- 
wood most accessible has been culled, but heavy bodies are still standing. The principal 
cutting is near shore, as the mountain streams are unsuited for rafting, carrying the iogs 
in the rapid thaw and rush of spring torrents, far out to sea. Short railroads for the 
purpose are necessary, of which some are in use, and others projected. No estimate of 
pine in the State is now possible, but an enormous amount is still in the Sierras, which 
have been lumbered but slightly, the want of access preventing it, and these, if pro- 
tected from fire, will long yield a pine supply to the whole coast. The Californian forests, 
however, suffer seriously by it. Great loss is inflicted by stockmen firing the Alpine pas- 
tures to improve the grass, which destroys much timber, and especially young trees, which 
do not grow again on these exposed slopes. The mountain forests, too, are much endangered 
by the immense herds of sheep and cattle driven there to graze. From the foot hills to the 
highest meadows every blade and seedling tree is devoured. The sharp hoofs tread out 
the roots of grasses and allow the surface earth to rush to the plain, choking the streams 
and preparing the way for the destruction of the whole Sierra forests, which is certain if 
the practice continues. The life of any forest in which young trees are destroyed is but 
the life of the older trees. Fire, a great demand for lumber, or insects may sweep these 
away, and there will be no young trees to replace them. It must likewise be remembered 


that this would greatly injure the agriculture of the whole State, which depends much on © 


the streams whose head waters are here. Great waste is common in lumbering. <A tree 


capable of giving 30,000 feet will often be felled, a few shingles made from the butt cut, — 


and the rest left to rot. There is here little hardwood fit for cooperage; the oaks are not ; 
hickory, elm, and ash are seldom found, and for this purpose the State imports from the 


Atlantic region. A forest department has recently been established, which is, its secretary — 
(S. W. Forman, Esq.) writes, now engaged in prosecuting illegal cutters of wood or setters — 
out of fire for grazing purposes. He considers that the permanency of the forests depends — 


on the support the department receives from the people, and that, if not prevented the 
same causes—forest destruction—which has occasioned drouth and sterility in other lands 
will do it there. Wind-breaks, he remarks, have been planted by private owners, with 
great benefit to the crops on the fields sheltered. i 


ALASKA. a, 


Little is known of her forests, but they are not supposed valuable. 


PINE STANDING IN THE UNITED STATES. 


(These are the figures of 1880—the. latest obtainable.) There is, in some of the 


a. 


1. 


a 


territories, more pine standing, but no calculation can be made of its amount before — 


5 
. 
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a 
further surveys. These figures give the principal bodies of pine, as they were five years 
ago. It must be remembered that the cut continually increases largely. 


STATES. Feet Board Measure. Cut in 1880. 
RANI CAV DIDO Jo meets wis se ss AT DOO oo. es 138,825,000 
Pennsylvania (white). ...0......... 1,800,008 00 8 Fs. oe. 380,000,000 
North Carolina (long-leaved) ..... 5 229 OOO MUG eos 108,411,000 
South Carolina (long-leaved)........ 5, od LGsORO ROO 5: op ah 2), 124,492,000 
Georgia (long-leaved).............. 16; TESORO 88 6 27 2,743,000 
Florida {long-leaved).............. 6,61TH,00G000 ou... 218,054,000 
Alabama (long and short-leaved) .... 21,192,000,000 ...... 245,396,000 
Mississippi (long and short-leaved) .. 24,975,000,000 ...... 115,775,000 
Louisiana (long and short-leaved) .. 48,213,000,000 ...... 84,591,000 
Texas (long-leaved, short and loblolly) 67,508,600,000 ...... 274,440,000 
Arkansas (short-leaved) .......... AL SLOOCOO OOO ee 5 si 129,781,000 
Pirchioa (Whitey wi, s,..0.-.-, 2,000 CON OGG ao... 4,397,211,00! 
Wrieconam (WHE) in fs. cece ks os 41, O00, 0CGOGOR eo... 2,097,299,000 
Minnesotart(white) 00). oe... 8 1L7O;000I000 7 ee... 540,997,000 

, Calitornia (redwood) ................ 25 B25 GOO MOO ii le so, 186,635,000 


EVERGREEN WIND-BREAKS. 


We know from long experience that the summer storms, the early frosts, and the fierce unrelenting 
winter blizzards do pass by fields surrounded by growing trees, uninjured and unscathed.—Judge C. E. 
Whiting. . 

Throughout a large extent of Ontario, considering how much is already cleared of 
the original forest, with the exception here and there, of some small portions, and the 
decaying coniition of many of these, where cattle have been allowed tu destroy all chance 
of forest perpetuation, it is plain, that unless trees be planted, the surface of the country 
must soon largely resemble a wind-swept plain. The resultant evils, agricultural and 
other, of this state of affairs cannot be too frequently impressed on our minds. 

In our latitude, one of the principal of these, is necessarily, the additional cold 
experienced in winter. Every Canadian has observed, that in the absence of wind, a low 
thermometer is comparatively little noticed. In thedeep forest where wind was not, and 
four feet of snow over-laid the ground, I have passed days, time and again, working with- 
out gloves, at twenty degrees below zero. ‘In the Arctic regions,” says Dr. Kane, ‘I 
can stand a journey at forty degrees below zero, but remember, no wind.” 

An evil to agriculture, perhaps even greater in a treeless country, is found in the 
injurious dryness occasioned in the soil by an uninterrupted wind-course. When the 
reviving showers of summer fall on the thirsty ground, the beneficial result to vegetation 
is easily seen—it is well known and undeniable, and the farmer is apt to calculate how 
‘great would be the benefit if, for a week or two, his wheat and clover would thrive as they 
appear to have done within the last twenty-four hours. The fact is they would continue 
so to thrive, had we not interfered with those operations of nature, which, in this our 
climate of extreme heat and cold, are needed for the growing plant. When the 
protection afforded by forests is altogether destroyed, in a country like Ontario, the 
ae of the wind over the surface of the land withdraws the moisture too rapidly from 
the soil. The moisture given by a summer shower in conditions favourable to agriculture 
‘should remain near the surface for a length of time, until dissipated by slow descent to 
| 
| 
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the water courses below, or gradual uprising to the air above. During this process “a 
slow movement of moisture through the warm summer soil, growth proceeds with its 
utmost vigor, and one of the chief objects of partial shelter is to keep the ground in 
this favourable condition during the growing period. . , 
When the earth is deprived of the natural shelter given by portions of forest, and the. 
wind is allowed free course and play over the surface, the ground 1s rapidly dried, and the 
natural moisture too quickly absorbed in the following way. The soil parts with a portion of 
its moisture to the stratum of air passing immediately above, which passing on, is imme- 
diately suceeeded by another body of air equally dry, which absorbs another portion, and 
this in its turn is succeeded by another. As long in fact, as the wind blows briskly 
across the soil, so long the process of evaporation continues, occasioning necessarily great 
loss of partie compared with that obtainable in better sheltered grounds. This cause | 
has much to do with the often observed fact, that growth is by no means so strong, vigor- 
ous, or lucrative to-day, even on new land, in the same locality, as it used to be on simi: 


lar soil, when the country had been recently settled, and sheltering forests existed in all 
directions. ; 


We cannot at once, expect to see a general commencement to replace those portions 
of woods, which, long since cut down, experience teaches us had better have been allowed 
to stand. The work of replanting many thousands of* acres would be vast. But there 
is a method whereby, without expense beyond a sum quite within the means of most. 
agriculturists, much of the benefits formerly obtained by the forest shelter might be Ah 
secured, and yet the husbandman retain his acres for plough or pasture.almost in undi- 
minished extent. This method is simply the use of evergreen wind-breaks. 4 

Whoever chooses to take a little time now for this purpcse can, in a few years, have 
his farm protected on the north, west, or whichever are its most exposed sides, b 
beautiful walls of verdure, giving the property an additional value twenty times in amount 
that which the necessary time and labour will cost him, and giving a shelter from wind, a 
warmth in winter, and an increase in the return of many of his crops, far beyond what 
is generally imagined. 

It is now that this pains should be taken, for our trees are not increasing. Man 
small forests, now giving shelter, are yearly being cut down, some because want of care 
has rendered them impossible now to preserve, some through a mistaken idea of getting 
more land for farming operations. Be it as it may, we have been finding year by yea 
the country become more and more destitute of shelter, and he who begins to protect h s 
farm now, will certainly, in a few years, find such work the best investment he ever made, 
whether in the view of the better crops to be obtained, the greater comfort in a farm s¢ 
sheltered, or the additional price to be had if he choose to sell. a] 

It is not as if this was a new, an untried, or a but lately tried method. Letters 
have been received from nearly three hundred well informed residents in different | 
of Ontario, stating that such protection is always, in their experience, beneficial, and 
often in the case of winter crops, increasing the yield one-half over those obtained clos se 
by, but in unsheltered parts of the same or other farms. 

The planting of evergreens has not been so general as that of other trees in Ontario, 
as they have been considered more difficult of growth. This has arisen mainly from one 
fact connected with their planting, that is, the roots must not be allowed any chance 0! 
drying. These trees have a resinous sap, which, once dried, kills the life of the tree. 1 
requires but little exposure to do this. If you bring an evergreen, in apparently goot 
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condition, to the place where you want to plant it, and leave it exposed to sun and wind 
while you dig the hole, even that amount of drying will sometimes destroy its chance of 
strong life, or of any life. These roots are often hair-like in their size, and wind or sun 
chokes the tubes at once with solid resin, which no watering will soften or vitalize. Yet 
they can be, and are, often carried with perfect safety long distances, even round the 
world, well packed in damp moss. If you so receive them, plant them the instant you take 
them out of the moss. If you dig them, cover instantly with some cloth or rug, choosing, 
if possible, a cloudy still day, and keep them closely covered till the time of planting. 
It is well to dip them in thin mud, as elsewhere advised. With this care there is abso- 
lutely no difficulty in planting evergreens. It is being done every day—is done in the 
States, I am glad to say, by the hundred thousand plants, and failure is rare. 


As for the time to plant them, the first week in June is an excellent time—-so is the 
first week in August. Yet they have been and are planted at all seasons, when the ground 
is workable, and with success. But reason must be observed in planting. For instance, 
if you go to a deep poor sand for your plants. There they send their long hair-like roots 
far down—perhaps three feet—for nourishment. It is hard to transplant this lengthy 
mass so as not too greatly to shock its habit of growth. The moral is, if you go there, 
take the plants thence very young, before they can have sent out deep roots, transplant 
them into your garden, and in a couple of years you will have fine stocky plants fit for 
any purpose: But do not let this discourage you from taking them from any forest. In 
many localities you will find them—take those near the outskirts always—with excellent 
roots. I know many beautiful groves of pine in Ontario—many long stretches of wind- 
break now fifty feet in height—the pride of the farms they beautify—which were taken 
when two or three feet high from the f6rest without one per cent. of failure. I knew 
one instance where nearly eight hundred young pines were moved in early spring, one 
morning after a sharp frost, which had re-frozen the ground, previously thawed, an inch or 

sodeep. These then.cut round, brought up circular masses of earth three or four inches 
thick and eighteen inches wide, containing within plenty of root fibres. This was on 
loam, not sand, so there was much surface root. Of the eight hundred scarce half a 
dozen failed. 


A very important matter is the preparation of the ground, and when our plantation 
is of such narrow proportions as a windbreak this is easily done. A few furrows of the 
| plough in fall and spring, or in spring alone, harrow it properly, and the work is 
‘done. This statement is applicable to most farm soils in ordinarily good condition, but 
_where the soil is rather intractable other means may be necessary. We must consider, 
that it is only one long narrow row of plants we are preparing for. If the soil be a hard, 
-apparently poor red or white clay, it is undoubtedly difficult even with two ploughings 
to bring about exactly that condition of mellowness which we should desire for the recep- 
| tion of tender roots of young evergreens. They can be planted there, and they will grow 
and succeed there, but it will take time. There is a quicker method, and when we can, 
it is well to employ one, for life is short. This hard clay soil is not poor, it is too close 
and dense. If you have within reasonable distance some sand, whether it be sharp and 

white, apparently only fit for mortar, or whether it be red and mixed with humus, so that 
it be but sand. A few waggon loads of this drawn along the proposed line of your wind- 
break, and scattered two inches thick before you plough, would change your hard clay to 
| soil soft enough for tree roots. Two waggon loads will do a hundred yards, or if the 
land be poor sand, and clay be near, white, red or blue, though it be the hardest and 
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poorest, applied in the same quantities, (break the lumps) it will do as much for the sand 7 
soil, as the sand does for the clay one. But most soils will grow trees without. 


There are different methods of rapidly planting these windbreaks. In the case of 
young plants, one is to run a furrow, two men then pass along, one with a bundle o 7 
plants under his arm, the other with a spade. He first places the plant in position, 
presses and spreads its roots against the upright side of the furrow and holds it there, 
while the second throws earth against it with his spade, and presses it firmly and evenly 
with his foot. Another, still in the case of small plants, is to run no furrow, but set 
line, along which, at proper intervals, one throws out a spadeful, the other sets the tree, 
therein and holds it, while the first throws earth against it and presses it firmly. The 
third is in the case of larger plants. Here, three men are better employed, one in advance 
digs larger holes along the line, the second places a tree, spreads its roots more horizon- f 
tally than in the former methods, while the third ‘fills it up and treads it down. | 

it must be remarked that the time occupied depends on the size of the roots and the 
state of preparation of the soil. Farmers must judge whether the roots need more or 
less time to place them at the level they stood in their nursery or forest, and with thei e| 
roots properly in contact with the soil. Some soils would need much more careful 
handling than others. But do the work well; it will pay. 


The distance at which such evergreen trees should be. planted is a matter for con- 
sideration. If you take the pines, planting even twenty feet apart would undoubtedly 
give, after a number of years, an efficient windbreak, for, say in twenty years, thei ‘t 
branches would interlace. But by planting closer we may have a windbreak in a much’ 
shorter period. If we plant, say three feet apart, we can well, in a few years, take out 
and plant elsewhere every second tree, and this is preferable to planting them six feet 
apart at first, for each closely neighbouring young tree helps the growth of the other. 
Where plants are small, it would be better to plant them yet closer, and depend on the 
future for proper thinning. Then you can indefinitely extend your lines of trees, as you 
will have a number of well-grown plants five or six years old with fine large masses of 
fibrous roots, which, properly dug and planted, will then give you, in a very short time, 
as many beautiful rows of sheltering evergreens as your farm shall need, or, if you have 
more than you will then consider requisite, you can sell them for good prices to such of 
your neighbours asshave been less provident. And there is too good reason to believe 
that by that time, considering the present process of tree denudation, the value of shelter 
will have so impressed itself upon the minds of the surrounding farmers that you will have : 
a remunerative market for all you can spare. 

With regard to the after treatment of these windbreaks, an evergreen never should | 
be trimmed up, that is to say, it should always be allowed to throw out its branches clos e 
to the ground at will. Its lowest branches are naturally the longest when grown in the. 
open, and its tendency there is ever to shade by its lower branches and to mulch the earth 
below them by the covering: of its fallen needles. a 

As has been said, the planting of even a very long row of evergreen windbreak is 
a matter of but slight expense. The young trees can, in many instances, be procured fron m 
our forests, or the seed can be sown, the young plants the second year planted out im 
nursery beds, and the fourth in the windbreak, or the seedlings can be procured for a 
few dollars per thousand from nursery-men. | i‘ 

In planting windbreaks of cedar, the best specimens [ have seen were planted much 
more closely than the pines or spruces, being left at two feet or even a less distance apart. — 
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Following this will be found a list of pines, cedars and spruces best calculated for 
this purpose, their distinctive methods of growth, their favourite soil, and their means of 
‘propagation and culture. Where these are not fully stated in any instance, all particu- 
Jars will be found in the list of trees at the end of the book :— 


EVERGREENS. 


| Pinus Resinosa (Red Pine).——This tree delights in a dry, 
in one formed from the debris of rock. 
forests, grow in others, 


sandy, or gravelly soil, or 
It will, however, and does frequently in our 
I have seen large trees on clay loam.—B. 

Pinus Austriaca, (Black Austrian Pine)—We have not found thi 
ticular in regard to soil, if it is not stiff and wet. 
grew upon a sloping bank, where the soil wag 
have, however, seen thriving plantations of it on 
made dry by drainage, if not so naturally. Tt 
degree of shelter, as its massy foliage forms ag 


S tree at all par- 
The best specimens we have seen of it 
a light loam, and deep and porous. We 
most kinds of land, but these were always 
is a tree well adapted to produce a great 
reat protection from winds, and its rapid 


bf growth, by the stiffness and strength of the leaves, by their prickly points, and by the 
wery decided dark appearance of the foliage over the whole tree,—B. 

Pinus Sylvestris, (Scots Pine).—Leaves in 
jong as the leaves, generally in pairs. 
pyery variety of land; but we are of 
bbove all others, when perfectly dry, 


pairs, rigid. Cones conico-ovate, acute, as 
We have seen the Scots pine growing on almost 
opinion that a light, sandy, or gravelly loam, is, 


| the most appropriate for the tree. As to situation, 
juflice it to say, that if the land ‘on which the Scots pine is planted be dry, it will 


>rosper in any site not too elevated and exposed for trees to succeed in this country.—B. 
| Pinus Strobus (White Pine).—The white pine will grow 
jandy soils, and there are millions of acres of such lands that could not be put to a better 
purpose than planting it with White pines.—¥F The branches are in regular whorls ; and 


in young trees, and where openly exposed, they form a beautiful pyramid ; the foliage is 
pliant, leaves slender, from three to four inches long, of a light bluish-green.— WV. 


| Pinus Ponderosa (Heavy-Wooded Pine).—This tree has leaves from nine inches to 
‘foot long. Branches are regularly whorled, horizontal, and inclined to droop. This 
ree has a noble appearance, even when young. It is from the north-west coast of 
America. Hard, and grows rapidly.— W. The goil for this species, as for most others 
ff the pine tribe, should not be of a rich nature, as under such circumstances the 


jines generally grow too luxuriantly, and consequently do not ripen the points of their 
hoots sufficiently to resist the frosts of our winter.—B, 


Pinus Pinaster, (Cluster Pine).—Leaves twin, roughish at 


| edge. Cones oblong, 
fecal, shorter than leaf, narrow at base ; Scales echinate.—B. It thrives in deep, sandy 


ind, and is said to perish in calcareous soils. Immense tracts of barren, drifting sand 
ave been covered with this tree in France, which now yield abundant crops of inferior 


unber, fuel, and pitch.— W. Propagate from seed ; sow at the end of April; transplant 
1 one and two years. 


rapidly on light, poors 


png 


Pinus Benthamiana (Bentham’s Pine).—Leaves three in a sheath, thickly set on the 
ranches, dark green ; generally from eight to eleven inches, stout, somewhat flat, with a 
ightly elevated rib running along their inner side. One of the hardiest, and most orna- 
ental pines. Propagation same as the Scotch pine. Deep, free soil. 

Pinus Laricio (Corsican Pine).—Leaves two in a sheath, lax, from five to seven 
‘ches long, dark green, oiten twisted, sheaths short. A beautiful tree of a pyramidal 
ad open-branched form. Will grow on most soils. Hardy, but unsuited to high winds. 
. very rapid grower, making two or three feet a year. Propagation from seed. 


_ Abtes excelsa (N orway! spruce fir).—Leaves scattered, quadrangular. Cones cylindri- 
t? terminal, pendant, scales naked, truncate at the summit, flat. MIt flowers in May ; 
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its cones are ripened in the spring of the following year, soon after which they commence 
shedding their seeds. One of the best trees for shelter belts, on account of its tendency 
to spread out its lower branches, assuming naturally the pyramidal form ; and it is also 
found that this plant bears clipping very well. Nothing can be more beautiful or more 
effective as a shelter, than the Norway spruce. The seed is propagated in the same man- 
ner as that of the P. Sylvestris, the seeding plants remain two years in the seed bed, but 
they generally require three years in the nursery rows before they are fit to be put 
+» their final situations. They grow best in a moist, and moderately rich, but not 
wet soil. 4 


Abies Canadensis (Hemlock Spruce Fir)—Grows well, and makes a fine spreading: 
shelter tree on tolerably good soil, but will not succeed as well in the open, on poor hard 
clay, as it did in the original forest. q 


Abies Nigra (Black Spruce Fir).— Will form a rather tall, slender tree, with branches. 
spreading horizontally, and frequently drooping at the ends, in the case of old trees. The. 
stem is generally smooth, with a blackish bark, very straight, and diminishing regularly 
from the bottom to the top. The whole tree has an open and airy appearance, from. light 
being admitted between the whorls of branches, which are never of a massy or heav A 
character, like those of the common spruce fir, but light and pointed, each tier showing 
the outline distinctly—B. Both this tree and the one preceding stand the shears. 
well ; but, so far as I have seen, they must not be cut down to small hedges of six or 
eight feet high. They are trees fit for shelter-belts, and the effort to treat them 2 
hedge-plants I have known kill them. / 


Abies Alba (White Spruce Fir).—This species is easily distinguished from all the 
other species of the family by the lighter colour of its leaves, which are of a somewhat 
hoary grey colour ; forms a beautiful small tree. The proprietor who wishes to produce 
a rich colouring of foliage in any particular part of his grounds, has only to plant some 
dark-leaved pine in the background, the sugar-maple in the front of it, and the white 
spruce in front of the maple ; and when these trees have attained some size, he will find 
the autumn colourings admirable—the yellow, red, and crimson of the maple, the very) 
dark green of the pine, and the hoary grey of the white spruce blending so as to produce 
an eftect indescribable, and beyond the art of the painter.—B. q 


Thuja Occidentalis, (White Cedar).—The trunk tapers gradually from the groun ( 
and the branches are so arranged as to form a pyramidal tree with a broad base; the 
twigs are drooping, and all the: branches have a flattened character. This is justly con; 
sidered one of the best of American evergreens for general planting, on account of its 
adaptability to various situations. Since its native habitats are peaty swamps, and rocky 
cliffs, it will thrive in almost any situation ; and its conical figure and rather free growth 
make a good effect. One of the characters that recommend this tree is, that it bears 
clipping, and hence it is well suited for ornamental hedges, and wind-screens, for which 
purpose it is generally used.— W. i 


Juniperus Virginiana, (Red Cedar).—Red cedar is one of our own most valuabli! 
evergreen trees ; nothing can exceed its value for purpose of shelter. As an ornamental! 


+ 


tree or large shrub it is of great value for grouping, This plant is highly esteemed i) 
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TREES OF ONTARIO. 


In the following pages will be found a list, so far as can be drawn from the best 
authorities, supplemented by what assistance my own experience could give, of all trees 
native to Ontario, as well as some which have been imported, and are now becoming 
tolerably common here. While this list is possibly not complete, it is yet probably the 
most complete given in anything like so condensed a form, where shrubs are excluded. 
Here, the endeavour has been to describe those species which grow from the ground with 
a single stem, or, in fact, those which would be considered as trees, and not as shrubs. 
Where obtainable, with each is stated the kind of soil in which they flourish best, and 
directions as to their propagation from seed, cuttings, transplanting, or whatever method 
is thought best suited by the leading authorities. Those which have been consulted are 
the valuable descriptions in the forestry section of the late American census, by Mr. 
Sargent, and the works of Loudon, Brown, Spotton, Fuller, Warder, etc. The passages 
quoted from the last five are marked by the initial letter of their names. Statements of 
Ontario farmers are also given. Where the word “compact” is used, it does not refer 
to the structure of woods, but that they show no tendency to check or open in drying. 
Where four numbers follow each other, as in the butternut, 270, 181, 238, 205; the 
first gives its relative value as fuel, the second its elasticity, the third its ultimate 
transverse strength, the fourth its ultimate resistance to longitudinal crushing. The unit 
“1” would be the highest value; thus the white hickory is marked 12 in elasticity, or 
nearly the highest of known woods. The meter is somewhat more than one yard—in 
feet, 3.2808992, or 3 feet and about 34 inches. 


MAGNOLIACER. 


Liriodendron Tulipifera. (Tulip Tree. Yellow Poplar.. White Wood.) 


South-western through western New England ; southward to northern Florida (lati- 


tude, 30°) ; west through New York, Ontario and Michigan to Lake Michigan ; south of 
_ latitude 43° 30’; thence south to latitude 31° in the Gulf States east of the Mississippi 


River ; through southern Illinois and south-western Missouri to Crowley’s Ridge, north- 
eastern Arkansas. . 

One of the largest and most valuable trees of the American forests, thirty to sixty | 
meters in height, with a trunk two to four meters in diameter (Ridgeway), rich woods 
and interval land, reaching its greatest development in the valley of the lower Wabash 
River and along the western slopes of the Alleghany Mountains in Tennessee, and North 
Carolina. 

Wood, light, soft, not strong, brittle, very close, straight-grained, compact, easily 
worked ; medullary rays numerous, not prominent; colour, light-yellow or brown, the 
thin sap-wood nearly white; specific gravity 0.4230, ash 0.23; largely manufactured 

into lumber and used for construction, interior finish, shingles, in boat building, and 
especially in the manufacture of wooden pumps, woodenware, etc. ; varieties varying 
slightly in colour and density are recognized by lumbermen. 

Liriodendrin, a stimulant tonic, with diaphoretic properties, is obtained by macerat- 
ing the inner bark, especially of the root. 259, 124, 208, 229. 

Grows to a great height in many parts of the western peninsula of Ontario. 
Leaves, large, truncate, or with a shallow notch at the end. Flowers, large, showy, soli- 
tary ; petals greenish-yellow, marked with orange. Fruit, a dry cone, which, at maturity, 
separates into dry, indehiscent fruits like samaras.—VS. 


Seeds sown in fall, transplanted at end of first year, and again at two years. Soil, 
deep loam. | 
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ANONACEE. 
Asimina Triloba. (Papaw. Custard Apple.) q 


Western New York (Lockport and Monroe County); Ontario (Queenstown Heights); 
eastern and central Pennsylvania ; west to southern Michigan, southern Lowa, and eastern 
Kansas (Manhattan) ; south to middle Florida and the valley of the Sabine River, Texas. 

A small tree, sometimes twelve meters in height, with a trunk rarely exceeding 0.30 
meter in diameter, or often reduced to a slender shrub ; rich, rather low woods, reaching 
its greatest developments in the lower Wabash valley, and in the valley of the White 
River, Arkansas. 

Wood, very light, very soft and weak, coarse-grained, spongy; layers of annual | 
growth clearly marked ‘by several rows of large, open ducts; colour, light-yellow, shaded 
pith green, the sap-wood lighter ; specific gravity, 0.3969 ; an 0.21. 277, 281, 293, 298; 

Flowers, purple, appearing before the leaves ; the three outer petals much larger than 
the three inner ones. Fruit, two to three inches long, edible.—S, 

Readily propagated from seed or suckers, which usually spring more or less abun- 
dantly from the roots. Best planted in sandy peat, or deep sandy soil, 


TILIACEZ. 
Tilia Americana. (Lime Tree, Basswood. American Linden. Lin. Bee Tree.) 


Northern New Brunswick ; westward in British America to about the one hundred 
and second meridian; southward to Virginia and'along the Alleghany Mountains to 
Georgia and southern WM pbarna » extending west in the United States to eastern Dakota, 
eastern Nebraska, eastern Kansas, the Indian Territory, and south-west to the valley of 
the San Antonio River, Texas. 

A large tree, twenty to twenty-four meters in height, with a trunk 0.90 to 1.20 meter 
in diameter, or, exceptionally, thirty to forty-five meters in height, with a trunk 0.92 to 
1.84 meter in diameter (valley of the lower Wabash River, Ridgway) ; ; common in all 
northern forests, and always an indication of rich soil ; towards its western and south-— 
western limits only along river bottoms. 

Wood, light, soft, not strong, very close grained, compact, easily worked; medullary 
rays numerous, phon obscure ; ‘oloue light- ear, or often slightly tinged wih red, the 
sap-wood hardly distinguishable ; specific ‘gravity, 0.4525 ; ash, 0.55 ; largely used in the 
manufacture of Re carats and cheap furniture, for the ‘panels ea bodies of carriages, 
the inner soles of shoes, in turnery, and the manufacture of paper-pulp (the quickly- 
discoloured sap renders it unfit for making white paper). ; 

The inner bark, macerated, is sometimes manufactured into coarse cordage and mat- 
ting ; the flowers, rich i in honey, highly prized by apiarists. 

Aqua talice, an infusion of the flowers, buds and leaves of the different species of 
Tilia, is used in Europe as a domestic remedy in case of indigestion, nervousness, etc. | 
246, 161, 241, 240. 

Flowers, yellow or cream coloured, very fragrant. Leaves, smooth and green on both” 
sides, obliquely cordate or truncate at the base, sharpely serrate. Sepals, five. Fruit, a ; 
globular nut, one-celled, one-seeded. 

Seeds sown in rows in October, transplanted at end of first year, and again at two. 
or three years. Soil, rich, dry loam. j 

The basswood is one oF the most beautiful trees that we have, but the seedlings are 
scarce in the forest, and therefore not many, comparatively, have been planted. Aside. 
from its great beauty it deserves particular attention, as it is probably the greatest +hong 
tree in the world.—F. Malcolm, Innerkip. | 
. Our common basswood, linden, or lime tree, of the Atlantic States and Canada, is” 
by far the most widely distributed of the four species found native in the United States. 
It grows to a large size, but when old is very apt to become hollow. The wood is very 


light, white, uniform in texture, not liable to crack or split, is quite tough, and when 
; 
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Sawn into thin boards may be readily bent into curves. It is much prized for cabinet 
wares and the panels of: carriages, and its lumber is much used for carving and for finish- 
ing the inside work of houses, but it does not bear exposure to the weather well unless 
painted. When thoroughly seasoned and painted it makes an excellent material for out- 
side work, as it receives and holds the paint well. The basswood loves a deep, rich and 
humid soil, and under favourable conditions it grows quite rapidly. It is generally con- 
sidered an indication of a good soil. It seldom occurs in groves by itself, but is scattered 
among other deciduous trees, often in clumps, as if from sprouts that have come up around 
a tree that has decayed. It is easily cultivated from the seed, which should generally be 
planted in the autumn of the same year that they ripen. For ornamental planting they 
should be started in seed-beds, and then transplanted into nursery rows. 


RUTACEA. 


Ptelia Trifoliata. (Hop Tree. Shrubby Trefoil. Wafer Ash.) 


Ontario and New York (banks of the Niagara River) ; Pennsylvania ; southward to 
northern Florida ; west to Minnesota and the headwaters of the Canadian River ; through 
western Texas to the valley of the Mimbres River, New Mexico (Bigelow), and south- 
ward into northern Mexico. 

A small tree, sometimes four to six meters in height, with a trunk 0.13 to 0.20 meter 
in diameter, or more often reduced to a slender shrub ; Shady, rocky hillsides. Seed ripe 
in October ; sow same fall in loam, and keep well mulched. . 


SAPINDACES, 


Negundo aceroides. (Box Elder, Ash-leaved Maple.) 


Shores of the Winooski River ana Lake Champlain, Vermont, near Ithaca, New 

York, eastern Pennsylvania, and south to Hernando County, Florida (not detected in 
northeastern Florida); northwest through the lake region of the United States and 
Manitoba to the Dog’s Head, Lake Winnipeg, and along the southern branch of the 
Saskatchewan to the eastern base of the Rocky Mountains ; west in the United States to 
the eastern slopes of the Rocky Mountains of Montana, through Colorado to the Wahsatch 
Mountains, Utah; southeast through the basin of the Mississippi River, western Texas, 
and New Mexico to the Mogollow Mountains, eastern Arizona ; southward into Mexico. 
| A tree fifteen to twenty-two meters in height, with a trunk 0.60 to ULoUneor 
exceptionally, 1.20 meter in diameter ; moist soil, borders of streams, etc. ; in the Rocky 
Mountain region in high valleys, between 5,000 and 6,000 feet elevation ; one of the most 
widely distributed trees of the American forest, reaching its greatest development in the 
valleys of the Wabash and Cumberland Rivers. 

Wood, light, soft, not strong, elose-grained, compact ; medullary rays numerous, thin ; 
colour creamy white, the sap-wood hardly distinguishable ; specific gravity, 0.4328 ; ash, 
‘1.07, occasionally used in the interior finish of houses, for woodenware, cooperage and 
_paper-pulp. 

_ Small quantities of maple sugar are sometimes obtained from this species. Grown 
from seed, which ripens in August, and should be sown as soon as possible, or from layers. 
“The wood has a fine, even grain, and is saffron coloured, slightly mixed with violet, 
/but is rather tender. The proportion of the alburnum to the heart-wood is large, except 

in very old trees, in which the heart-wood is variegated with bluish and rose-coloured 
veins. In America it is seldom employed for any other purpose than that of fuel ; but 
in Europe it is used for cabinet-making, particularly for inlaying. It works well, is€lastic, 
and sonorous. In England it is solely to be considered as an ornamental tree ; and there, 
a8 well as in the United States, it merits the attention of cultivators and amateurs, in 
situations where immediate effect is the object ; for it is rapid in its growth, showy in its 
appearance, by the fine green of its shoots, its large pinnate leaves which move by the 
slightest breeze, and its wide-spreading summit. It also merits attention from its faculty 
ik growing in almost any kind of soil.”—B, 
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Acer Pennsylvanicum. (Striped Maple, Moose Wood, Striped Dog-wood, Goose Foti 
Maple, Whistle Wood.) 


1 

Valley of the St. Lawrence River (Ha-Ha Bay), northern shores of Lake Ontario, — 
islands of Lake Huron, south through the northern Atlantic States, and along the 
Alleghany Mountains to northern Georgia, west through the lake region to northeastern 3 
Minnesota. 4 
A small tree six to ten meters in height, with a trunk 0.15 to 0.20 meter in ; 
diameter ; cool ravines and mountain sides. i 

Wood, light, soft, close-grained, compact, satiny ; medullary rays numerous, thin ; 
colour light brown, sap-wood lighter ; specific gravity, 0.5299 ; ash, 0.36. Sow in fall on 
loamy soil. Ries 4 
Acer spicatum, (Mountain Maple.) 


Valley of the St. Lawrence River, west along the northern shores of the great lakes | 
to northern Minnesota, and the Saskatchewan region, south through the northern States, 
and along the Alleghany Mountains to northern Georgia. i 

A small tree sometimes eight to ten meters in height, with a trunk 0.15 to 0.20. 


meter in diameter, or often a tall shrub ; cool woods and mountain ravines, reaching its” 
greatest development on the western slopes of the Alleghany Mountains of North 
Carolina and Tennessee. ; 

“Wood, light, soft, close-grained, compact ; medullary rays inconspicuous ; colour, 
light brown, tinged with red, the sap-wood lighter ; specific gravity, 0.5330 ; ash, 0.43 5 
leaves three lobed, coarsely serrate, the lobes taper-pointed. | Flowers greenish, ee 
ing after the leaves, in dense upright racemes. Fruit with small, widely divergin : 
wings. Sow as last.” —S. 


Acer saccharinum. (Sugar Maple, Sugar Tree, Hard Maple, Rock Maple.) 


Southern Newfoundland, valleys of the St. Lawrence and Saguenay Rivers, shores: 
of Lake Saint John, west along the northern shores of the great lakes to Lake of the 
Woods, south through the northern States, and along the Alleghany Mountains to 
northern Alabama, and the Chattahoochee region of west Florida, west to ee 
eastern Nebraska, eastern Kansas (rare), and eastern Texas. 4 

A tree of great economic value, twenty-four to thirty-six meters in height, with a 
trunk 0.60 to 1.20 meter in diameter, or toward its southwestern limits greatly reduced 
in size ; rich woods often forming extensive forests, and reaching its greatest develop: 
ment in region of the great lakes. [ 

Wood heavy, hard, strong, tough, close-grained, compact, susceptible of a goot 
polish ; medullary rays numerous, thin ; colour light brown, tinged with red ; the sap) 
wood lighter ; specific gravity, 0.6912; ash, 0.54; largely used in the manufacture 0. 
furniture, shoe lasts and pegs, saddle-trees, in turnery for interior finish, and flooring® 


in ship-building for keels, keelsons, shoes, etc., and furnishing valuable fuel ; ‘‘ curled” 
maple and “ birdseye ” maple, accidental forms in which the grain is beautifully curler 
and contorted, are common, and highly-prized in cabinet-making. if 


Maple sugar is principally made from this species ; the ashes of the wood, rich i) 
alkali, yield large quantities of potash. 117, 9, 18, 30. q 


“A fine tree, with three to five lobed leaves, a paler green underneath, the sinusé! 
rounded, and the lobes sparingly sinuate-toothed. Flowers greenish yellow, drooping 0 
slender hairy pedicels, appearing at the same time as the leaves. Calyx fringed on th 
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margin.” —S. 

Seeds sown in fall, soon as ripe—transplanted at end of first year, and again in thir 
year. Soil, rich and rather light. Loves thoroughly drained soil; does best on grav 
ridges or on rock, if there be soil enough for root hold. I have seen good groves on sar | 


hills.--D. Schooley, Ridgeway. j 
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Will grow on any soil high enough to be dry, from stiff clay to pure sand. Have 
seen them four feet in diameter on sandy land, so light that when cleared it would scarcely 
grow anything. But this is not the rule; they grow best on loam. Isolated trees I find 
grow one inch in diameter a year.—Thos. Baird, Bright, Oxford. 

Transplant well; but are subject to one trouble—a blight or sun-scald—the bark 
drying and parting from the tree, caused, I think, by the tree being accustomed to thesshade 
ot others, and unable to endure the sun. Sowing in beds, or taking the forest seedlings 

when three to six inches high to nursery rows, where they may be transplanted with 
safety, is the best plan. The: common mistake is to plant too large. Given two trees 
newly set out, one ? inch diameter, and four feet high, one three inches diameter and 
of corresponding height ; in five years the first will be by far the better tree. Westney, 
Highland Creek, York. 

Do not consider bush seedlings as good as those raised from seed ; need more atten- 
tion in transplanting, and the first are more likely to be injured by the sun. All trees 
should be well mulched.—John Gillespie, Galt. 

Enjoys both the heat of the sun and dryness of the atmosphere better than any other 
variety ; is nearly free of insects.— W. Gorman, Eden Grove. 

I would notice one thing concerning maple Sugar bushes, I have observed many of 
them kept with considerable care, every tree and shrub weeded out, thus leaving the trees 
scattered and thin, drying up and withering by degrees, until ultimately there are none lett ; 
the continual tread of cattle keeping down all sprouts, and the tough grassy sod getting 
master of the situation. The cause appears to be exposure to wind, having mulch of 
leaves taken away from their roots, the grass taking firm hold of the surface of the ground, 

there being no shrubbery to prevent. I have noticed to-day, a bush, from which the 
eattle have been shut for some time, making a good show of young brush, excepting the 
thin edge where the grass took a firm hold._-I J. Fisher, Maxville. 

| The wood of the acer saccharinum, when newly cut, is white, but after being wrought 
and exposed for some time to the light, it takes a rosy tinge. Its grain is fine and close, 
and when polished, its lustre is silky. Itis very strong and heavy, but warts the property 
of durability, for which the English and American white oaks are so highly esteemed. 
|The northern wood, when dry, weighs forty-six pounds to a cubic foot, but that grown 
‘south, weighs much less. When properly dried it makes excellent fuel. When exposed to 
‘the alternations of moisture and dryness, it soon decays, and for this reason itis not much 


north, where the oak is not plentiful, the timber of this tree is substituted for it, in pre- 
ference to that of the beech, the birch, or the elm. When perfectly seasoned, which requires 
two or three years, it is used for axletrees, spokes, runners of common sleds, mill-cogs, 
and for chairs and cabinet work. It is also sometimes used for the frames of houses, 
eels, and the lower frames of vessels, piles, and foundation pieces for mills, canal 
locks, and for many other purposes where strength is required, and the work is not 
xposed to the alternations of moisture and dryness. The wood of this tree exhibits 
several accidental forms in the arrangement of its fibres, of which cabinet-makers take 
advantage in manufacturing beautiful articles of furniture, such as bedsteads, writing- 
Jesks, and other fancy work, and for inlaying mahogany and black walnut, in bureaus, 
piano-fortes, etc. These forms of varieties may be classified and described as follows : 

1. Curled maple.—The undulation or medullary rays of this variety, like those of 
ihe red flowered maple, are lustrous, and in one light appear darker, and in another 
ighter than the rest of the wood. Sometimes the zigzag lines are crossed by beautifully 
‘oloured veins ; but unfortunately, the lustre of these shades disappear by long exposure 
io light and air, 

_ 2. Bird’s eye maple.—This variety exhibits small spots or eyes, not exceeding 
) tenth of an inch diameter, sometimes occurring a little way apart, and at others, 
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Acer dasycarpum. (Soft Maple, White Maple, Silver Maple.) 


Valley of the St. John’s River, New Brunswick, to Ontario, south of latitude 45° 
south to Western Florida ; west to Eastern Dakota, Eastern Nebraska, the valley of the 
Blue River, Kansas, and the Indian Territory. 4 

«A large tree, 18 to 30, or exceptionally, 36 meters in height, with a trunk 1.20 to 
1.80 meter in diameter ; along streams and intervales, in rich soil ; most common west OF 
the Alleghany Mountains, and reaching its greatest development in the basin of the lower 
Ohio River. 

Wood, light, hard, strong, brittle, close-grained, compact, easily worked ; medullary 
rays numerous, thin, specific gravity, 0.5269; ash, 0.33 ; somewhat used in the manu- 
facture of cheap furniture, for flooring, etc. ; maple sugar is occasionally made from this 
species. 192, 59, 53, 103. r 

“Leaves, deeply five-lobed, the sinuses rather acite, silvery white underneath, the 
divisions narrow, sharply toothed. Flowers in erect clusters, greenish yellow, appearing 
much before the leaves ; petals none. Samara very large, woolly when young. Requires 
good rich soil. Seeds ripen early. If sown immediately will produce plants two feet or 
more in height the first season.”—<. j 

The soft maple is a tree next to the hard maple most easily obtained. It is a rapid 
grower, suited for a great variety of soils, but is not so beautiful and useful as the sugar 
maple. : 


Acer rubrum. (Red Maple, Swamp Maple, Soft Maple, Water Maple.) 


New Brunswick, Quebec and Ontario, south of latitude 49°, north and west to the 
Lake of the Woods, south to Indian and Caloosa Rivers, Florida, west to Eastern Dakote 
Eastern Nebraska, the Indian Territory, and the valley of the Trinity River, Texas. ! 

A large tree, twenty to thirty, or, exceptionally, thirty-two meters, in height, with y 
trunk 0.90 to 1.50 meters in diameter ; borders of streams and low, wet swamps, reaching 
its greatest development in the valleys of the lower Wabash and Yazoo Rivers. | 


Wood, heavy, hard, not strong, close-grained, compact, easily worked ; medullary rays 
numerous, obscure ; colour, brown, often tinged with red, the sap-wood lighter ; specific 
gravity, 0.6178 ; ash, 0.37 ; largely used in cabinet-making, turnery, and for wooden ware, 
gun stocks, ete. ; an accidental variety with undulating grain is highly valued. | 


Ink is occasionally made, domestically, by boiling the bark of this species in soft 
water, and combining the tannin with sulphate of iron ; formerly somewhat used in 
dyeing. 154, 11%, 121, 133. ie t 

“ T.eaves three five-lobed, the sinuses acute. Flowers red, appearing much before the 
leaves. Petals linear—oblong. Samara small and smooth, on drooping pedicels: 
ay 

Seeds ripen early. Naturally found in swamps, but will thrive in moderately dry 
soil. Sow as soon as they fall, and use the plants for all ground too wet for hard maple, 


‘“‘ This species, when cultivated, contrary to the general character of the maple, is said 
to thrive best in moist soil, which must, however, at the same time, be rich ; and for the 
tree to attain a large size, the situation should be sheltered. In Britain it is chiefly p “0 
pagated by layers ; but on the Continent, almost always by seeds, which ripen before mid. 
summer, and, if sown immediately, will come up the same season, to be transplanted in 
the spring. The wood of the red maple when dry, weighs forty-four pounds toa cubic foot, 
and when green, it is soft, full of aqueous matter, and loses, when drying, nearly one-half o 
its weight. In this tree, as in others which grow in wet places, the sapwood bears @ 
large proportion to the heartwood, the latter of which consists of an irregular colu mn 
star-like in its transverse section, and occupies the central part of large trunks, with ite 
points projecting into the sapwood. This wood has but little strength, is liable to injury 
from insects and ferments, and speedily decays, when exposed to the alternations 0 
moisture and dryness. Yet it is solid, and for many purposes is preferred by workmen 
to other kinds of wood. It is harder than that of the white maple, and of a finer ant 
closer grain ; hence it is easily wrought in the lathe, and acquires, by polishing, a gloss, 
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-and silky surface. Iz¢ is principally employed in the manufacture of chairs, saddle-trees, 
_shoe-lasts, ox-yokes, broomhandles, and various other articles of domestic use. It 
_ sometimes happens that in very old trees, the grain of the wood, instead of fol- 
lowing a perpendicular direction, is undulated, and this variety bears the name of “curled” 
maple. This singular arrangement is never found in young trees, nor even in the branches: 
of such as exhibit it in the trunk ; 1b is also less conspicuous in the centre of the tree 
than near the bark. Trees offering this disposition, however, are rare. The serpentine: 
direction of the fibres, which renders this wood difficult to split and to work, produces, im 
_the hands of a skilful mechanic, the most beautiful effects of light and shade. These 
effects are rendered more striking if, after smoothing the surface of the wood with a 
double-ironed plane, it is rubbed with a little sulphuric acid, and afterwards with linseed 
oil. On examining it attentively, the varying shades are found to be owing entirely to 
the inflection of the rays of light ; which is more sensibly perceived on viewing it in 
different directions by candle-light. Before mahogany became generally fashionable in 
the United States, the best furniture in use was made of the red-flowered maple, and 
bedsteads are still made of it, which, in richness of lustre, exceed those of the finest 
imported woods. But one of the most constant uses to which the curled maple is applied, 
is for the stocks of rifles and fowling-pieces, which, to elegance and lightness, unite 
|toughness and strength, the result of the tortuous direction of the fibres. The cellular 
Jnatter of the inner bark is of a dusky-red. By boiling it yields a purplish coloured 
liquor, which, with the addition of copperas acquires an intense dark blue or black, and - 
is sometimes employed as ink. For this purpose, however, it is very inappropriate, as 
it never dries properly, and in damp weather the writing becomes glutinous, and 
‘blots. The French Canadians make sugar from the sap of this maple, which they call plaine, 
but as in the preceding species, the product of a given measure is not more than one. 
half as great as that of the sugar maple.” —B. 


Acer Platanoides. (Norway Maple.) 


Among the maples, we should not omit speaking of the Norway maple. It is not, as 
its name imports, originally a native of Canada. Mr. Saunders says of it: ‘This is 
well entitled to a place in the front rank among useful and ornamental trees. It isa 
rapid grower, making, when well established, from one to two feet of growth each year, 
and in the course of ten years, under favourable circumstances, will attain a height of 
from twenty to twenty-five feet. The N orway maple is a very handsome tree, with a 
|beautiful round head, clothed with long-stalked broad leaves, not deeply notched, smooth, 
and of fine texture, with a rich, deep, glossy green colour. This species, in common with 
most other European trees, is much more thickly branched than any of our native maples, 
jand on this account furnishes a more complete shade. It is as early in leaf in spring as 
any of the other species of maple, and retains its foliage a week or two later in the 
autumn, enduring such early frosts as wither the foliage of our native species, without 
being materially affected, and only losing its leaves after the frosts become very severe. 
The bark of both the trunk and branches is neatly covered with longitudinal lines, giving 
is a very pretty appearance when deprived of its leaves in winter. I regard this as one 
of the most beautiful maples in cultivation, unsurpassed as an ornamental tree, while its 
perfect hardness suggests its suitability for more extended forest planting. This tree is 
especially valuable for the purpose of a wind-break. Evergreens, of course, are best, as 
affording shelter in winter. But if it be decided to plant lines of deciduous trees, the 
maple is one of the easiest to plant, and the most likely to continue to flourish. Its 
bright green foliage long remains unaffected by drought, unparched by the most fervent 
neat of the sun. In winter, indeed, the shelter is slight, but, in summer, long rows of 
maples, their foliage nearly touching, are of the greatest benefit in preventing the winds 
from too rapidly drying the earth—from withdrawing, in fact, too suddenly, valu- 
able assistance bestowed on vegetation by summer showers. Of all the maples, the 
Norway maple is the. most valuable for this purpose, for two reasons—first, it will, if 
permitted, branch pretty closely to the ground ; secondly, it forms, more than the other 
“maples, masses of foliage, not only at the extremity of its branches, but also within their 
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eircling covert, and nearer to the trunk of the tree. It is, like the other maples, easily 
propagated, either by sowing the seed, or obtaining the young plants, self-sown, er 
from nurseries.” 

ANACARDIACER. 


Rhus Typhina. (Staghorn Sumach.) 


Ontario and Minnesota, south through the northern States, and along the Alleghany 
Mountains to northern Georgia, central Alabama and Mississippi. | 

A small tree, rarely nine meters in height, with a trunk 0.15 to 0.30 meter in dia- 
meter, or often ashrub ; dry hillsides, or often along streams, in sandy, moist soil. A — 
variety with laciniate leaves occurs near Hanover, New Hampshire. ; 

Wood, light, soft, brittle, coarse-grained, compact, satiny, susceptible of a good polish; — 
layers of annual growth clearly marked by four to six rows of large open ducts ; medul- 
lary rays numerous, obscure; colour, yellow streaked with green, the sap-wood nearly — 
_ white ; specifie gravity, 0.4357; ash 0.50; occasionally used for inlaying cabinet work ; — 
the young shoots for “ sap quills” in drawing the sap of the sugar maple, 

Bark and leaves astringent, rich in tannin, and somewhat used locally as a dye, and 
in dressing skins; an infusion of the berries used domestically as a gargle in cases of 
catarrhal sore throat. 

“Densely soft hairy branches and stalks. Flowers greenish-white, polygamous, form- — 
ing a terminal thryse. Fruit globular, covered with crimson hairs. eaves primate, — 
leaflets 11-31—oblong, lanceolate, serrate-pointed.”—S. 
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LEGUMINOS&. 
Robinia Pseudacacia. (Locust—Black Locust, Yellow Locust.) 


Alleghany Mountains, Pennsylvania (Locust ridge, Monroe County) to northera — 
Georgia ; widely and generally naturalized throughout the United States, east of the 
Rocky Mountains, and possibly indigenous in northeastern (Crowley’s ridge) and westerm 
Arkansas, and the prairies of eastern Indian Territory. : q 

A tree twenty-two to twenty-five meters in height, with a trunk 0.90 to 1.20 meter — 
in diameter ; west of the Mississippi River much smaller, or often a low shrub 1.80 to 8 
meters in height, reaching its greatest development on the western slopes of the mountains 
ef west Virginia. a 

Wood heavy, exceedingly hard and strong, close-grained, compact, very ‘durable in 
contact with the ground layers of annual growth, clearly marked by two or three rows of 
large open ducts ; colour, brown, or more rarely light green, the sap-wood yellow ; specifie 
gravity, 0.7333 ; ash 0.51; largely used in ship-building, for posts of all sorts, construction — 
and in turnery; preferred to other American woods for treenails, and in this form — 
largely exported. ¥ 

_ The bark of the root tonic, or in large doses purgative and emetic ; formerly widely 
planted as a timber tree; its cultivation in the United States now generally abandoned — 
en account of the destructive attacks of the locust borer. 87, 19, 312. 

‘¢Racemes slender, loose. Flowers white, fragrant. A large tree.”—S. 

Seeds sown in spring—transplanted at two years. Soil—any soil not too wet. 

There are at least three popular varieties of the common locust, distinguishable by 
the colour of the heart wood, which may be described as follows :— ih 

1. Red locust, with the heart red, and esteemed as far the most beautiful and 
durable timber. Posts of this variety perfectly seasoned before they are set in the — 
ground, are estimated to last forty years, or twice as long as those of the white locust. 

2. Green or yellow locust. This is the most common variety, being known by ita » 
greenish-yellow heart, and is held next best in quality to the red locust. 

3. White locust, with a white heart, and is considered as the least valuable of them § 
all. 
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All the above mentioned variations are supposed to be owing entirely to the soil and 
situations in which they grow, being caused in a similar manner as the various colours of 
the flowers of the hydrangea, which depend on the nature of the earth in which they are 
planted, and even on the colour of the water with which they are irrigatéd. 


Gymnocladus Canadensis. (Kentucky Coffee Tree, Coftee Nut.) 


Conococheague Creek, Franklin County, Pennsylvania, western New York, shores 
of Cayuga and Seneca Lakes, western through southern Ontario and southern Michigan 
to the valley of the Minnesota River, Minnesota, eastern Nebraska, eastern Kansas, 
southwestern Arkansas, and the Indian Territory, to about longitude 96° west, south to 
middle Tennessee. 

A tree twenty-five to thirty-three meters in height, with a trunk 0.60 to 0.90 meters 
in diameter ; rich woods and bottoms ; not common. 

Wood heavy, not hard, strong, coarse grained, durable in contact with the ground, 
liable to check in drying, easily worked, susceptible of a high polish ; layers of annual 
growth clearly marked by one or two rows of open ducts ; medullary rays, numerous, thin ; 
colour, rich light brown, tinged with red, the thin sap-wood lighter ; specific gravity 
0.6934 ; ash, 0.67 ; occasionally used in cabinet-making, for posts, rails, etc. 

The fresh leaves macerated and sweetened, are used in Tennessee as a poison for 
house-flies ; the seeds formerly as a domestic substitute for coffee. 114, 77, 144, 200. 

Readily propagated from seeds or root cuttings. A rapid growing tree on moist, 
rich soils. 

ROsacEs. 


Prunus Americanu. (Wild Plum, Canada Plum, Horse Plum.) 


Valley of the Saint Lawrence (Quebec), to the valley of Rainy and Assiniboine 
Rivers, and southern shores of Lake Manitoba ; northern Vermont, western New England, 
and southward through the Atlantic States to the Chattahoochee region of western 
Florida, west to the valley of the upper Missouri River, Dakota and Cheyenne canon, 
Pike’s Peak region, Colorado, southwest through Arkansas, the Indian Territory, to 
about longitude 102°,.and the valley of the lower Concho River, Texas. 

A small tree, six to twelve meters in height, with a trunk rarely exceeding 0.30 


mneter in diameter; rich woods, or along streams and borders of ponds and swamps, 


reaching its greatest development on the bottom lands of eastern Texas. 

Wood heavy, very hard, strong, close grained, compact, satiny, susceptible of a 
beautiful polish ; medullary rays numerous, thin ; colour, rich bright brown, or often red, 
the sap-wood lighter ; specific gravity, 0.7215; ash, 0.18; used for the handles of tools, 
ete. 

Often cultivated for the yellow, red or rarely nearly black, acid or rarely sweet fruit, 
and furnishing an excellent stock on which to graft the varieties of the domestic plum. 
97,161, 103, 39. Sow when ripe ; dry loamy soil ; transplant as soon as growth warrants. 

“ A thorny tree, with orange or red drupes, half an inch or more in diameter ; and 
evate, conspicuously pointed, serrate, veiny leaves. Flowers white, appearing before the 
leaves in umbel-like, lateral clusters.” —S. 


Prunus Pennsylvaniea. (Wild Red Cherry, Pin Cherry, Pigeon Cherry.) 


Labrador, shores of Hudson’s Bay, and west through the Saskatchewan region to the 


_ valley of the upper Fraser River, south through the northern States to Pennsylvania, 


eentral Michigan, northern Illinois, central Iowa, and along the high Alleghany 
Mountains of North Carolina and Tennessee, and the Rocky Mountains of Colorado. 

A small tree, rarely exceeding twelve meters in height, with a trunk sometimes 0.60 
meter in diameter, or in the Rocky Mountain region reduced to a low shrub ; common 


in all the northern forests, in northern New Ergland, taking possession of ground cleared 


by fire of the coniferous forests. 
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Wood light, soft, close-grained, compact ; medullary rays numerous, thin ; colour, 
light brown, sap-wood clear yellow ; specific gravity 0.5023 ; ash, 0.40. 

The small acid fruit used domestically, and by herbalists in the preparation of cough 
mixtures, ete. 

“Leaves oblong, lanceolate, sharply serrate, green both sides. Flowers (appearing 
with the leaves) in large clusters, the pedicels elongated. Fruit globular, as large as a 
red currant, very sour.”—S. 

Propagated from the seed or stone. Ripe in July and should be sown immediately. 
Good and moderately dry soil. | . 

‘‘When cattle cannot reach them they spring up in numbers in woods and fence 
corners. Have transplanted them for shade trees. They appear hardy, thrifty and easy 
to transplant. The original forest here gave splendid specimens. I cut one fifty feet 
long to the first branch, twenty-eight inches in diameter, three feet from the ground ; very 
eurly grained ; made beautiful furniture ; ; commonly grew on light clay loam here.”—J. P. 
Mcintyre, Tiverton. 

‘‘ Cherry very scarce here now. There were some fine trees.of that beautiful wood. 
Have more than once split them into fence rails.”—A. Drummond, Clifford. 


‘« A very valuable tree, and is weli adapted for this soil and climate ; grows large and 
vigorously ; some will reach a height of 120 feet, and from two and a half to three feet 
through at the stump. Is much sought after for lumber; brings a high price at the saw- 
mills; is easily raised either from the seed or by transplanting from the bush ; makes 
excellent shade trees; grows very thick in the top, and round, much like a white ash, 
when isolated, and when the fruit is ripe eats very well ; is one of the very hardiest trees 
that we have; will spring up in new growth from the stumps when cut down and will 
not decay early, will be the last stump in the field. Thrives best on light soil, lime on 
top and limestone gravel below ; is to be found scattered here and there in the bush, in 
the Counties of Grey, Bruce, Huron, Perth, Middlesex, and Waterloo. Is good for fire- 
wood, timber or lumber ; is also used for cabinet-making.”—R. Currie, Wingham. 


** The red or scarlet fer | is indigenous, very hardy, a great grower, with pretty sweet 
smelling flowers and pretty scarlet berries. It grows to a good size, and is a beautiful 
wood for furniture, taking a fine polish, and is very hard. It throws up quantities of 
suckers, and loves dry loamy land. The black cherry is also a hardy tree but not equal 
to the other. Its fruit grows in bunches like grapes, and makes a very good but astringent 
cordial. It is a handsome tree, but I don’t think is used for lumber. The leaves of the 
scarlet cherry grow pute red in autumn, and are of great beauty.”—A. D. Ferrier, 
Fergus. 


Prunus Serotina. (Wild Black Cherry, Rum Cherry.) 


Southern Ontario southward through the Atlantie forests to Matanzas Inlet and Tampa 
Bay, Florida, west to the valley of the Missouri River, Dakota, eastern Kansas, the 
Indian Territor y and the valley of the upper San Antonio River, Texas. 

A tree eighteen to thirty meters in height, with a trunk 0.90 to 1.20 or, exception- 
ally, 1.50 meters in diameter ; rich, generally elevated woodlands ; common and reaching 
its greatest development on the western slopes of the Alleghany Mountains, from west 
Virginia southward ; not common and of small size in the Gulf region and Texas, 


Wood, light, hard, strong, close, straight-grained, compact, easily worked ; medullary 
rays numerous, thin ; colour, light brown or red, growing darker with exposure, the thin_ 
sap-wood yellow ; specific gravity, 0:5822 ; ash, 0. 15; largely used and esteemed in cabi_ 
net work, interior finish, etc., and now becoming scarce. 


The bark contains a bitter tonic principle, and infused in cold water generates a small — 


per centage ofhydrocyanic acid, employed asa tonic and sedative in cases of pulmonary con- 


sumption, in the form of cold infusions, sirups and fluid extracts ; the bitter fruit used 


domestically in the preparation of cherry brandy. 164, 153, 115,61. 


‘Reddish brown branches. Leaves smooth, varying from oval to ovate, lanceolate, — 


taper-pointed, serrate with short and blunt incurved teeth, shining above. Flowers in 


Jong racemes. Fruit, purplish black, edible.”—S. Sow when ripe, shallowly ; after one — 


cs 


a a ee 


grin: Th 


ea ae are 


S 
> 


73 


season, transplant into nursery lines ; dry, calcareous soil is best, but any good loam will 
do. 


Pyrus Coronaria. (American Crab, Be etiicented Crab.) 


Ontario, valley of the Humber River, shores of Lake Erie, southward through wes~ 
tern New York and Pennsylvania to the District of Columbia, and along the Alleghany 
Mountains to central Alabama and northern Mississippi, west to Minnesota, lowa, east- 
ern Kansas, the Indian Territory and northern Louisiana. 

A small tree rarely six to nine meters in height, with a trunk often 0.30 meter in 
diameter ; rich rather low woods, reaching its greatest development in the valleys of the 
lower Ohio region. 

Wood, heavy, rather soft, not strong, very close-grained, checkers badly in drying; 


_ medullary rays numerous, obscure ; color, brown varying to light red, the sap-wood yellow ; 


specific gravity, 0.7048; ash, 0.52; used for levers, handles of tools, and in turnery. 
Often planted for ornament on account of its fragrant blossoms; the small, yellow- 
green, austere fruit used for preserves, and occasionally made into cider. 109, 245, 273, 
181. Does best in cool, moist places, such as the borders of woods. 
‘“‘ With ovate, serrate, simple leaves. Flowers in umbel-like cymes. Styles woolly and 
eohering at the base. Fruit a greenish apple.” —S. 


Pyrus Americana. (Mountain Ash.) 


Greenland, Labrador, Newfoundland, Anticosti Island, and westward along the 
southern shore of James’ Bay to the valley of the Nelson River (White Mud Falls), 
southward through all mountainous regions of the northeastern States, and along the 
high mountains of Virginia and North Carolina, in northern Michigan, Wisconsin and 
Minnesota. 

A sinall tree six to nine meters in height, with a trunk 0.30 to 0.45 meter in diameter, 
borders of swamps and in moist, rocky woods, reaching its greatest development on the 
northern shores of Lakes Huron and Superior. 

Wood, light, soft, close-grained, compact ; medullary rays numerous, obscure ; colour, 
light brown, the sap-wood lighter ; specific gravity, 0.5451 ; ash, 0.83. Often planted 
for ornament. 

The bark and unripe fruit of the American mountain ashes are extremely astringent, 
and occasionally used domestically, in decoctions, infusions etc., in the treatment of 
diarrhcea. : 

‘*With odd pinnate leaves of 13-15 leaflets, the latter lanceolate, taper- pointed, sharply 
serrate, bright green. Fruit, scarlet, berry-like. Flowers in flat cymes.”—S. 

Seeds sown thinly in spring, after being kept for fifteen months, transplanted the 
first winter. One year in nursery lines. Good sheltered soil. 


Crategus Crus-galli. (Cockspur Thorn, Newcastle Thorn.) 


Valley of the Saint Lawrence River, west through southern Ontario to Manitoba 
south through the Atlantic forests to the valley of the Chipola River, western Florida, 


and the valley of the Colorado River, Texas. 


A small tree four to ten meters in height, with a trunk sometimes 0.30 meter in dia- 
meter running into various forms. 

Wood, heavy, hard, not strong, close-grained, compact, satiny, susceptible of a fine 
polish ; medullary rays numerous, very obscure ; colour, brown tinged with red, the sap- 
wood rather lighter; specific gravity, 0.7194; ash, 0.56. The long, strong spines are 
occasionally collected and used to fasten sacks, and for similar purposes. 100, 240, 
210, 169. 


“Leaves thick, shining above, wedge- obovate, finely serrate. Petioles very short. 


| Fruit, globular, bright red. Thorns very long.’ —S, 


Seeds sown in spring after being kept for fifteen months, transplanted at two years, and 
again at four. Soil dry, rather rich loam. 
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Crategus Coccinea. (Scarlet Haw, Red Haw, White Thorn.) 


West coast of Newfoundland, west along the valley of the Saint Lawrence River and 
the northern shores of the great lakes to Manitoba, south through the Atlantic forests to 
worthern Florida and eastern Texas. ie 

A small tree, sometimes nine meters in height, with a trunk 0.30 meter in diameter ; 
open upland woods or along streams or borders of prairies ; very common at the north, 
rare at the south; running into many forms, varying in the size and shape of the leaves, 
size of the fruit, etc. 

Wood, heavy, hard, close-grained, compact ; medullary rays thin, very obscure ; colour, 
brown tinged with red, the sap-wood a little lighter ; specific gravity, 0.8618 ; ash, 0.38. 

“Leaves rounded, serrated. Fruit, scarlet, edible. Flowers white.”—-S. 

Seeds treated like those of the thorn. 7 


Crategus Tomentosa. (Black Thorn, Pear Haw.) 


New Brunswick, westward along the valley of the Saint Lawrence River and the 
northern shores of the great lakes to the Saskatchewan region, southward through the 
Atlantic forests to the Chattahoochee region of western Florida and eastern Texas, west 
to the mountains of eastern Washington Territory and Oregon, southwestern Colorado 
and southwestern New Mexico. ; 

A small tree, six to nine meters in height, with a trunk rarely 0.45 meter in diameter 
or often, especially west of the Rocky Mountains, reduced to a low shrub, here forming 
dense thickets along mountain streams ; the most widely distributed of the North Amert- 
can Crategi, varying greatly in the size, shape and colour of the fruit,form of the leaves, 
amount of pubescence, etc. : 

Wood, heavy, hard, not strong, close-grained, compact; medullary rays numerous, thin; 
colour, bright reddish brown, the sap-wood lighter ; specific gravity, 0.7633; ash, 0.50. 
65, 213, 177; 153, 

“ Leaves, thickish, oval, or broadly ovate, finely serrate in marginal petioles, furrowed 
along the veins.. Fruit, globular or pear-shaped, edible.”—S. 

Take, in raising thorns, the roots of three-year plants, from each of which ten or 
twelve cuttings can be had. Plant these in April, four inches long, projecting } inch, 
the thick end up. 


Amelanchier Canadensis. (June Berry, Shad Bush, Service Tree, May Cherry.) 
Newfoundland and Labrador; west along the southern shores of Hudson’s Bay te 


the Saskatchewan region ; south through the Atlantic forests to northern Florida, south-— 


western Arkansas, and the Indian Territory. 


A small tree, nine to fifteen meters in height, with a trunk 0.30 to 0.45 meter in — 


diameter, or, in some forms, reduced to a low shrub; common at the north, rare at the 
south, and reaching its greatest development on the high slopes of the Alleghany Moun- 
tains ; varying greatly in the shape of the leaves, size of the flowers, amount of pubescence 
en the leaves and young shoots, ete. 

Wood, heavy, exceedingly hard, strong, close-grained, checking somewhat in season- 
ing, satiny, susceptible of a good polish ; medullary rays very numerous, obscure ; colour, 


dark-brown, often tinged with red, the sap-wood much lighter ; specific gravity, 0.7838; — 


ash, 0.55 ; the small fruit sweet and edible. 57, 34, 24, 19. Ripe in August; needs 


moist, rich ground. 
“ Fruit, purple, edible. Flowers, white. Leaves, serrate.”—S. 


HAMAMELACA. 


Hamamelis Virginica. (Witch Hazel.) 


Northern New England and southern Ontario to Wisconsin ; south through the 
Atlantic region to northern Florida and eastern Texas. 
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A small tree, exceptionally, seven to nine meters in height, with a trunk 0.30 to 0.87 
meter in diameter, or more often a tall shrub, throwing up many shoots from the ground ; 
common ; rich, rather damp woodlands, reaching its greatest development in the region 
of the southern Alleghany Mountains. 

Wood, heavy, hard, very close-grained, oompact ; layers of annual growth hardly 
distinguishable ; medullary rays numerous, thin, obscure ; colour, light-brown, tinged 
with red, the sap-wood nearly white ; specific gravity, 0.6856 ; ash, 0.37. 

__The bark and leaves rich in tannin, and largely used by herbalists in the form of 
fluid extracts, decoctions, etc. ; in external applications, and as a reputed remedy ia 
hemorrhoidal affections. 

* Leaves, acutely toothed. Flowers, yellow, late in autumn.”—Z. 

Seeds sown as soon as obtained, as they are in ground two years before shoots appear. 
Soil, rich, damp woodlands. 

CoRNACES,. 


Cornus Alternifolia. (Dogwood.) 


New Brunswick ; west along the valley of the Saint Lawrence River to the northern 
shores of Lake Superior ; south through the northern States, and along the Alleghany 
Mountains to northern Georgia, and Alabama. 

A small tree, four to eight meters in height, with a trunk 0.15 to 0.20 meter in 
diameter ; low, rich woods and borders of streams and swamps. 

Wood, heavy, hard, close-grained, checking badly in drying ; medullary rays numer- 
ous, thin ; colour, brown, tinged with red, sap-wood light-yellow ; specific gravity, 0.6696 ; 
ash, 0.41. 

‘‘ Leaves, mostly alternate, ovate, acute, hoary beneath. Corymbs depressed, spread- 


’ ing. Branches, warted. Pomes, purple, globose, about the size of a grain of pepper. 


Leaves, on long petioles. Branches, green or reddish-brown. Flowers, white; May te 
July. Fruit, purple; ripe in October. Decaying leaves, reddish-yellow. Naked young — 
wood, greenish or reddish-brown.” —L. | 
Mostly propagated by layers or cuttings, which, in a year or two are fit for final 
transplanting. 
Cornus Florida. (Flowering Dogweod, Boxwood.) 


Southern New England, southern Ontario, southern Minnesota, and through the 
Atlantic forests to latitude 28° 50‘ in Florida, and the valley of the Brazos River, Texas. 

A small tree, nine to twelve meters in height, with a trunk 0.30 to 0.45 meter im 
diameter, or, towards its northern limits, reduced to a low shrub ; rich woods; very com- 
mon, especially at the South. 

Wood, heavy, hard, strong, close-grained, tough, checking badly in drying, satiny, 
susceptible of a beautiful polish ; medullary rays numerous, conspicuous ; colour, brown, 
changing in different specimens to shades of green and red, the sap-wood lighter ; specifies 
gravity, 0.8153; ash, 0.67; used in turnery, for wood engravings, and the bearings of 
machinery, hubs of wheels, barrel hoops, etc. 

The bark, especially of the root, in common with that of the other species of the 
genus, possesses bitter tonic properties, and is used in decoctions, etc., in the treatment of 
intermittent and malarial fevers. 44, 176, 85, 69. 

‘Branches, shining. Leaves, ovate, acuminated, pale beneath, beset with adpressed 
hairs on both surfaces. Flowers umbellate, protruded after the leaves. Leaves of 
involucre, large, roundish, retuse, or nearly obcordate. Pomes, ovate. Flowers, 
greenish-yellow, and very large. Pomes, scarlet, ripe in August. Decaying leaves, 
yellowish-green. Naked young wood, brownish-green. Thrives best in moist peat soil, 
the root sheltered, the foliage exposed to the sun. By seed or layers.” —L. 


CAPRIFOLIACE. 
Viburnum Lentago. (Sheepberry, Nannyberry.) 
Southern shores of Hudson Bay ; west in British America to about longitude 102° ; 


south through the northern States to southern Indiana and St. Louis County ; Missouri 


and along the Alleghany Mountains to northern Georgia. 
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A small tree, six to nine meters in height, with a trunk sometimes 0.15 to 0.20 in 
diameter ; rocky ridges and along borcaers of streams and swamps, in rich, moist soil ; 
most common and reaching its greatest development far north. 

Wood, heavy, hard, close-grained, emitting a disagreeable odor; medullary rays 
thin, barely distinguishable ; colour, dark, orange-brown, the sap-wood nearly white ; 
specific gravity, 0.7303 ; ash, 0.29. 

‘‘ A small tree, with ovate, eli serrate, pointed leaves, with long and margined 
petioles. Fruit, black.” —S, 

Seeds sown late in fall, transplanted at two years. 


ERICACEX. 


Kalmia latifolia. (Laurel, Calico Bush, Spoon Wood, Ivy.) 


New Brunswick and the northern shores of Lake Erie, south to western Florida’ 
and through the Gulf States to western Louisiana, and the valley of the Red River, 
Arkansas. 

A small tree sometimes 9 to 12 meters in height, with a trunk 0.30 to 0.60 meter in 
diameter, or more often a low shrub; rich woodlands ; most common and reaching its 
greatest development in the southern Alleghany Mountains, here often forming dense 
impenetrable thickets. 

Wood heavy, hard, strong, close- grained, brittle, compact; principal medullary rays 
broad, dark brown, conspicuous ; intermediate rays numerous, thin, inconspicuous ; 
colour, brown tinged with red, the sap-wood somewhat lighter ; specific gravity, 0.7160 ; 
ash, 0.41; used for tool handles in turnery and for fuel.’ 

The leaves, buds, and fruit, reputed poisonous to cattle, are occasionally used medi- 
einally. 101, 258, 219, 168. 

“‘ Leaves on long petioles, scattered, or three in a whorl, ovai, coriaceous, smooth and 
green on both surfaces, corymbs terminal, downy and viscid. Flowers white, tinted with 
pale-pink, delicately spotted; June and July.”—Z. Sow in autumn ; transplant in a 
year. Soft, loose, cool soil, northern exposure. 


Rhododendron Maximum. (Great Laurel, Rose Bay.) 


Nova Scotia and the northern shores of Lake Erie, south through New England, 
New York, and along the Alleghany Mountains to northern Georgia. 

A small tree sometimes ten to twelve meters in height, with a trunk rarely exceeding 
0.30 meter in diameter, or often a tall, straggling shrub; at the north, in cold swamps ;. 
rare ; very common and reaching its greatest development i in the southern Alleghany 
Mountains, steep, rocky banks of ‘streams, etc.; never on limestone. 

Wood, heavy, hard, strong, close-grained, compact; medullary rays numerous, thin ; 
colour, light clear brown, the sap-wood lighter ; specific gravity, 0.6303; ash, 0.36 ; occasion- 
ally used in turnery for the handles of tools, etc., and a possible substitute for box- 
wood in engraving. A decoction of the leaves is occasionally used domestically in the 
treatment of rheumatism, sciatica, etc. 148, 242, 205, 156. . 
| ‘“¢ Arborescent, leaves elliptic—oblong, acute, convex, bluntish at the base, whitish or 
rusty beneath, glabrous ; flowers, pale red, in umbellate corymbs, studded with green, 
yellow, or purple protuberances ; June to ‘August ; capsules brown ; ripe in September.” 
—JI, Grow as last. 


OLEACE. 


Fraxvnus Americana. (White Ash.) 


Nova Scotia, New Brunswick, southern Ontario, to northern Minnesota, south to 
northern Florida, central Alabama and Mississippi, and west to eastern Nebraska, eastern 
Kansas, the Indian Territory, and the Valley of the Trinity River, Texas. 

A large tree of the first economic value, fifteen to thirty or, exceptionally, forty-two 
meters in height, with a trunk 1.20 to 1.80 meter in dianister ; low, rich, rather moist 
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soil, reaching its greatest development in the bottom lands of the lower Ohio River 
basin ; towards its western and southwestern limits smaller, of less economic value, and 
generally replaced by the green ash. . 

Wood heavy, hard, strong, ultimately brittle, coarse-grained, compact; layers of 
annual growth clearly marked by several rows of large open ducts, occupying in slowly 
grown specimens nearly the entire width of the annualrings ; medullary rays numerous, 
— obscure.; colour, brown, the sap-wood much lighter, often nearly white ; specific gravity, 
0.6543 ; ash, 0.42; specific gravity of the heavier sap-wood, 0.7180 ; largely used in the 
manufacture of agricultural implements, carriages, handles, oars, and for interior and 
eabinet work. 130, 91, 106, 121. 

Fruit winged from the apex only, cylindrical; branchlets and petioles smooth and © 
glabrous ; calyx very minute, persistent ; leaflets, 7-9 stacked. 


‘“‘ Seeds kept in dry earth eighteen months, sown in March, transplanted at first year, 
and again two years after. Strong loamy soil. Thrives best on land that is not too 
heavy, and is inclined to be a little wet. Often springs up in fence corners and is not 
injured by the severity of winter ; is a little hard to transplant from the bush, owing to 
the nature of its roots, as they spread widely and are not fibrous near the trunk. Think, 
as the tree grows rapidly, sowing and transplanting might be the best.”—D. Marshall, 
Alvanley. , 

“* Requires low, clay, flat land ; they and the soft elm grow together in the bush.”— 
John O'Callahan, North Gower. é 


“This valuable forest tree is now rapidly disappearing throughout this section of 
country, and I have often thought a substitute for it will be difficult to find. This tree 
delights in a moist, rich clay or alluvial soil with a clay subsoil, it is a rapid grower when 
properly treated, which: treatment consists in giving it sufficient space to rear its head 
_ from among the surrounding undergrowth and carefully preserving its top from browsing 

or other injury. Ido not find it inclined to grow from its own seed, as young seedlings 
are not easily obtained, it is much inclined to sprout from the stump, these sprouts 
generally throw out above ground if the stump is green, otherwise it will sprout from the 
green surface roots, and with care many young shoots can be obtained, having some rootlets 
attached, and this perhaps is the readiest way of obtaining young plants for transplanting. 
I think we Have no timber growing in our forests, that can be fairly considered its 
equal for many purposes, its strength, lightness, swiftness and elasticity, render it superior 
to all other native woods for waggon and sleigh tongues, reaper and mower tongues, 
fork, spade, shovel, and hoe handles, neckyokes, etc., etc., also for cabinet purposes. 
It is, in my opinion, one of the most valuable of all our native trees, and ought to be 
carefully preserved and its growth encouraged in all suitable situation. If capitalists 
would turn their attention to the growth of this timber, I have no doubt they would 


realize a handsome profit. on the outlay, and confer a great benefit on posterity.” Thomas 
Harris, Meaford. 


“The white ash is a very easy tree to cultivate or transplant. Five or six years ago I 
transplanted from my forest a variety of young trees, among them a few ash, every one 
of which grew.” —Samuel MacColl, Cowal. 

“The tree grows sparingly in this locality. Its seedlings do not spring up readily in 
the forest or surrounding fields. The few that do get a start, make fair growth if well 
protected when young, where the soil is good. That most suitable to the ash is a rich clay 
loam. Some seedlings that I have measured on good soil, made a growth ranging from 6 
inches to 2 feet 6 inches annually, and I have found some of five years measuring 10 feet 
in height. I do not think the tree is partial to situation, growing either exposed to the 
sun or in the shade. As to transplanting from forest or beds, I cannot say much, very 
few having been so planted within my view.”-—J. A. Malloy, Laskay. 


‘« The white ash, if planted in rows about three feet apart and two feet between trees, 
in a cool and damp, but not wet soil, the alternate trees will, at the end of ten years, 
afford the best of hoop-poles, and afterwards, at intervals of ten or fifteen years, other 
thinnings of much greater value. As an ornamental tree, it thrives finely in full exposure, 
but the shade is not dense. Grows in moist woods, from Canada to Florida.” — Hough. 
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‘‘The wood of the white ash, in young, thrifty trees, is very white from the bark to 
the centre ; but in large old trees, the heart wood is of a reddish tinge, and the sap-wood 
white. When the annual layers are thick and coarse it is exceedingly tough and elastic, 
and may be applied to all the various purposes for which the fraxinus excelsior is used in 
Europe. In America the wood of this tree is highly esteemed for its strength and 
suppleness, and is advantageously employed for a great variety of uses, of which we shall 
mention only a few of the most common. It is selected by coach and waggon-makers for 
felloes of wheels, for shafts, and for the frames of carriage bodies, and for those of light 
waggons. It is also in very general use for agricultural implements and domestic wares, 
particularly for the handles of spades, hoes, shovels, forks, rakes, scythes, etc. In Canada, 
and the northern parts of the United States, it is extensively used for hoops and staves, 
the latter of which are of a quality between those of the white and red oaks, and are 
esteemed best for casks containing salted provisions and flour. It has also been admitted 
into the lower frames of vessels, but is considered inferior to that of the yellow birch 
(betula excelsa), and to the heart of the red birch. For the blocks to pulleys, particularly 
those used in ships, and the pins for belaying the cordage, this wood is very appropriate ; 
and on account of its strength and elasticity it is esteemed as superior to every other 
species of timber for oars. It is extensively exported to Europe, especially to England, 
in the form of planks, and the oars of this wood are used in all the navies of the world. 
The inner bark of this tree imparts a very permanent yellow to skins, and may bs 
used with advantage in dyeing wool.” —Browmne. 

The species is always propagated by seeds, and the varieties by grafting or budding 
on the species. The seeds should be gathered as soon as they are ripe, and taken to the 
rotting-ground, where they should be mixed with light sandy earth, and laid in a flat heap 
not more than ten inches thick, in order to prevent them from heating. Here they should 
be turned over several times in the course of the winter ; and as early as the ground will 
permit in the spring, they may be removed, freed from the sand by sifting, and sown in 
beds in a middling soil. The richness or quality of the soil, Lang observes, is of little 
consequence, but it should be well broken by the rake, and the situation should be open 
to prevent the plants from being drawn up too slender. The seeds may be deposited at 
the distance of half an inch every way, and covered about a quarter of an inch deep with 
soil. The plants may be taken up at the end of the first season, and planted in nursery 
lines ; and at the end of the second year, they may be removed to where they are finally 


to remain. All these ashes grow well in a rich clay soil, rather moist than dry ; the black 
ash loves the swamp. 


Praximus pubescens. (Red Ash.) 


New Brunswick to southern Ontario and northern Minnesota, south to northers 
Florida and central Alabama. 

Wood, heavy, hard, strong, brittle, coarse-grained, compact; medullary rays, 
numerous, thin ; colour, rich brown, the sap-wood light brown, streaked with yellow ; 
specific gravity, 0.6251; ash, 0.26 ; specific gravity of the lighter sap-wood, 0.5609; some- 
what used as a substitute for the more valuable white ash, with which it is often 
confounded. 151, 182, 101, 162. 

Red ash has the branchlets softly pubescent, and the fruit acute at the base, twe- 
edged, and gradually expanding into the long wing above. 


Fraxinus viridis. (Green Ash.) 


Shores of Lake Champlain, Tiverton, Rhode Island, and southward to northern 
Florida, west to the valley of the Saskatchewan, the eastern ranges of the Rocky 
Mountains of Montana, the Wahsatch Mountains of Utah, and the ranges of eastern 
and northern Arizona. 

A tree fifteen to eighteen meters in height, with a trunk rarely exceeding 0.60 meter 
in diameter ; borders of streams, or in low rather moist soil; at the west confined to the 
bottom lands of the large streams, and to high mountain canons. 
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Wood, heavy, hard, strong, brittle, rather coarse-grained, compact, satiny, containing 
numerous scattered small open ducts; the layers of annual growth marked by several 
rows of larger ducts; medullary rays, numerous, obscure, colour brown, the sap-wood 
lighter ; specific gravity, 0.7117 ; ash, 0.65; inferior in quality, although often used as a 
substitute for white ash. 105, 133, 91, 114. 

The green ash is easily recognized by the brilliant colour of its young shoots, and by 
its leaves being nearly of the same colour on both surfaces. 


Fraxinus sambucifolia. (Black Ash, Hoop Ash, Ground Ash.) 


Southern Newfoundland, along the northern shores of the Gulf of St. Lawrence, 
south-westerly to the eastern shores of Lake Winnipeg, south through the northern 
States to Newcastle County, Delaware, the mountains of Virginia, southern Illinois, and 
northwestern Arkansas. 

A tree twenty-five to thirty meters in height, with a trunk 0.30 to 0.60 meter in 
diameter ; swamps and low river banks ; the most northern representative of the genus 
in America, ; 

Wood, heavy, soft, not strong, tough, rather coarse-grained, compact, durable, 
' separating easily into thin layers ; layers of annual growth, strongly marked by several 
rows of large open ducts ; medullary rays, numerous, thin; colour, dark brown, the sap- 
wood light brown, or often nearly white ; specific gravity, 0.6318 ; ash, 0.72; specific 
gravity of the heavier sap-wood, 0.7465; largely used for interior finish, fencing, barrel- 
hoops, in cabinet-making, and the manufacture of baskets. 149, 142, 125, 175. 

“The buds are of a deep blue, and the young shoots are sprinkled with dots of the 
same colour, which disappear as the season advances. The leaves, at their unfolding, are 
accompanied with scales, which fall after two or three weeks; they are twelve to fifteen 
inches long when fully developed ; and the leaflets are sessile, of a deep green colour, 

smooth on the upper surface, and coated with red down on the main ribs beneath. When 
- bruised they emit an odour like that of the leaves of the elder. The samaras resemble 
those of the blue ash, and are nearly as broad at the base as at the summit. The black 
ash is easily distinguishable from the white ash by its bark, which is of a duller hue, less 
deeply furrowed, and has the layers of the epidermis applied in broad sheets.” —Z. 


LAURACES. 
Sassafras officunale. (Sassafras. ) 


Eastern Massachusetts, southwestern Vermont, and west through southern Ontario 
and central Michigan to southeastern Iowa, eastern Kansas, and the Indian Territory ; 
south to Hernando County, Florida, and the valley of the Brazos, Texas. 

A tree, twelve to fifteen meters in height. with a trunk 0.60 to 0.90 meter in 
diameter, or towards its northern limits reduced to a small tree or shrub ; rich, sandy 
loam, reaching its greatest development in southwestern Arkansas and the Indian 
Territory ; at the south often taking possession, with the persimmon of abandoned fields 
in the middle districts. 

Wood, light, soft, not strong, brittle, coarse-grained, very durable in contact with the 
soil, slightly aromatic, checking in drying; layers of the annual growth clearly marked 
with three or four rows of large open ducts ; medullary rays numerous, thin ; colour, dull, 
orange brown, the thin sap-wood light yellow ; specific gravity 0.5042 ; ash, 0.10; used 
for light skiffs, ox-yokes, etc., and largely for fence posts and rails, and in cooperage. 

The root, and especially its bark, enters into commerce, affording a powerful aromatic 
stimulant; the oil of sassafras, distilled from the roots, is largely used in imparting a 
pleasant flavour to many articles of domestic use ; the pith of the young branches infused 
with water, furnishes a mucilage used as a demulcent in febrile and inflammatory 
affections, 202, 273, 235, 221. 

“Yellowish or greenish yellow twigs and ovate, or three-lobed entire leaves. Flowers 
greenish yellow in naked corymbs, appearing with the leaves in the axils of the latter. 
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Drupe blue, on a reddish pedicel. The nine stamens in three rows, the three inner, each — 
with a pair of yellow glands at the base of the filament.”—S. 


The laurus sassafras will grow in any free soil, rather moist than dry, and is generally 
propagated from seeds, which should be sown or put into a rot-heap as soon as received, 
as they remain a year, and sometimes two or three years in the ground before they vegetate. 
The sassafras may also be propagated by cuttings of the roots, or by suckers thrown up 
by old trees. The situation where the trees is to be finally planted, should be sheltered ; 
and, in the northern parts of Britain, as well as in Canada, in order to insure fine foliage, 
it should be planted against a wall. 


Medicinally, the wood, bark, and roots of the ahisee alt are considered to be an 
excellent stimulant and sudorific, and may be advantageously employed in materia medica, 
and in the veterinary art. They were formerly much celebrated in the cure of various 
complaints, particularly in rheumatism, dropsy, and cutaneous eruptions ; but, by modern 
practitioners, they are only recognized as forming a warm stimulant and diaphoretic. 
The wood is slightly aromatic, and slightly acrimonious, depending on a resin and an 
essential oil ; but the smell and taste which are peculiar to this vegetable, are more sensible 
in the young branches, and comparatively more so in the bark of the roots. A decoction 
of the sassafras chips, sold by druggists, is well known as a remedy for scorbutic affections. 


The bark and pith of the young twigs, as well as the tender leaves, abound with a 
pure mucilaginous principle, resembling that of the Hibiscus esculentus. Mucilage of | 
sassafras pith is peculiarly mild and lubricatory, and has been used with much benefit in 
dysentery and catarrh, and particularly as a lotion in the inflammatory stages of 
opthalmia. From the bark of the roots the greatest quantity of essential oil is extracted, 
which, after long exposure to the cold, it is said, deposits very beautiful crystals. The 
flowers of this tree, which have a weak, aromatic odour when fresh, are considered 
stomachic and efficacious in purifying the blood ; and for this purpose, during a fortnight 
in the spring, an infusion of them is drunk with a little sugar, in the manner of tea. In 
Louisiana, the leaves are used to thicken pottage ; and in various parts of the United 
States, an agreeable beverage is formed with the aid of the young shoots and of the bark 
of the roots, usually known by the name of “ Root Beer,” which is considered as very — 
salutary during the months of the summer. ‘The fruits of the sassafras are much in quest 
by perfumers, who convert them into powders, which they put up in small sachets ; but 
what are known by druggists under the name of “sassafras nuts,” are the fruit of the 
Laurus puchert, a native of Peru. 


URTICACEX. 
Ulmus fulva. (Red Elm, Slippery Elm, Moose Elm.) 


Valley of the lower Saint Lawrence River to Ontario and northern Dakota, south to 
the Chattahoochee region of northern Florida, central Alabama and Mississippi, and the 
valley of the San Antonio River, Texas. 

A tree thirteen to twenty meters in height, with a trunk 0.45 to 0.60 meter in 
diameter ; borders of streams and hillsides, in rich soil. 

Wood, heavy, hard, strong, very close-grained, compact, durable in contact with the — 
ground, splitting readily when green ; layers of annual growth clearly marked by several — 
rows of large, open ducts ; medullary rays, numerous, thin; colour, dark brown, or red, — 
the thin sap-wood lighter ; specific gravity, 0.6956; ash, 0.83; largely used for wheel — 
stock, fence posts, rails, railway ties, sills, etc. 

The inner bark mucilaginous, nutritious, and extensively used in various medicinal — 
preparations. 111, 110, 101, 66. 

“Buds in spring soft and downy, with large rusty hairs; branches also somewhat 
downy. Leaves, thick, ovate, oblong, taper-pointed, very rough above, velvety beneath, — 
often six to eight inches long.” —/. 

Seed sown in fall, transplanted the following summer, ready for forest ground in two 
years. Soil, ight loam. . 
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Ulmus racemosa. (Rock Elm, Cork Elm, Hickory Elm, White Eln, Cliff Elm.) 


Southwestern Vermont, west through western New York, Ontario, and southern 
Michigan to northeastern Iowa, and south through Ohio to central Kentucky. 

A large tree, of great economic value, twenty to thirty meters in height, with a trunk 
sometimes 0.90 meter in diameter ; low, wet clay, rich uplands, rocky declivities, or river 
cliffs; common and reaching its greatest development in southern Ontario and the 
southern peninsula of Michigan. 


Wood, heavy, hard, very strong, tough, very close-grained, compact ; susceptible of a 

beautiful polish ; layers of annual growth marked with one to two rows of small, open 
ducts ; medullary rays, numerous, obscure ; colour, light, clear brown, often tinged with 
red, the thick sap-wood much lighter ; specific gravity, 0.7263; ash, 0.60; largely used in 
the manufacture of heavy agricultural implements, wheel stock, and for railway ties, 
bridge timbers, sills, etc. 93, 62, 36, 38. 
. “Twigs and bud scales downy, and branches often with corky ridges. Leaves, ovate, 
oblong, oblique at the base, sharply serrate. Flowers in racemes and not in compact or 
close clusters, as in our other native species. Fruit, smooth, oval or elliptic ; very downy 
with the margins thickly fringed.” J. 

“Jt takes more kindly to civilization than any other tree, as far as my obsetvation has 
obtained. It springs up in fence corners, and in a very few years it forms a graceful and 
beautiful tree. The elm thrives best on rich, flat land, or on strong clay soil.” —James 
flalls, Elmsville. 


“Elm grows fast here, soon becomes a shade for cattle, and is a useful timber,”— 
D. Spence, Whittington. 


Seed ripe in June ; if sown at once will make good shoots the first season ; transplant 
while small. 


Ulmus Americana. (White Elm, American Elm, Water Elm.) 


Southern Newfoundland to the northern shores of Lake Superior and the eastern 
slope of the Rocky Mountains, in about latitude 52° N -, South to Cape Canaveral and 
Pease Creek, Florida, extending west in the United States to the Black Hills of Dakota, 
central Nebraska, the Indian Territory in about longitude 100° W., and the valley of the 
Rio Concho, Texas. | 
| A large tree, thirty to thirty-five meters in height, with a trunk 1.80 to 2.70 meters 

in diameter ; rich, moist soil, borders of streams, etc.; towards its western and south- 
western limits only in river bottoms. 

| Wood, heavy, hard, strong, tough, rather coarse-grained, compact, difficult to split ; 
layers of annual growth clearly marked by several rows of large open ducts ; medullary 
‘rays numerous, thin ; colour, light brown, the sap-wood somewhat lighter ; specific gravity, 
0.6506 ; ash, 0.80 ; largely used for wheel-stock, saddle-trees, flooring, in cooperage, and 


‘now largely exported to Great Britain and used in boat and ship building. 136, 205, 110, 
(146. 


“Small branches and twigs smooth. Leaves, three to four inches long, thin ovate, 

oblong or oval, abruptly pointed, sharply serrate, rather velvety and soft beneath. Flowers 
in close clusters or bundles. F ruit, smvoth except on the margin.” —_F. Sow when ripe ; 
transplant in a year. 
“The elm attains a diameter of six inches in ten years in this part of the country (I 
mean what people call “ swamp” elm), and if attended to, the limbs cut from the trunk, 
etc., So as to give the main stem a shape, it will grow to be quite useful for many purposes in 
twenty years. Does well in any soil.”—James Lane, Denbigh. 


ra 


Celtis Occidentalis. (Sugarberry, Hackberry.) 


i 
bs 
| Valley of the Saint Lawrence River, west to eastern Dakota, south through the 


Atlantic region to Bay Biscayne and Cape Romano, Florida, and the valley of the Devil’s 
River Texas. 


| 
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A large tree, eighteen to thirty, or exceptionally thirty-six to thirty-nine meters in 
height, with a trunk 0.60 to 1.50 meter in diameter ; most common and reaching its 
greatest development in the Misissippi River basin ; rich bottoms or dry hillsides ; some 
times reduced to a low shrub, and varying in the size, shape and. texture of the leaves ; 
the extremes connected by innumerable intermediate forms, which, thus considered, make 
one polymorphous species of wide geographical range. . 
Wood, heavy, rather soft, not strong, coarse-grained, compact, satiny, susceptible of a 
good polish ; layers of annual growth clearly marked by several rows of large open ducts, — 
containing many small groups of smaller ducts arranged in intermediate concentric rings ; 
medullary rays, numerous, thin ; colour, clear light yellow, the sap-wood lighter ; specific — 
gravity, 0.7287 ; ash, 1.09 ; largely used for fencing and occasionally in the manufacture | 
of cheap furniture. 98, 143, 127, 160. 
; “Young leaves and twigs silky ; leaves two inches long ; long, ovate, pointed, sharply | 
serrate, abruptly contracted at base. Fruit, dark purple, with sweet pulp, greedily eaten 
by several species of birds.”—F. Layers or seeds ; rich, moist soil. 


/ 
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Morus Rubra. (Red Mulberry.) 7 

Western New England and Long Island, New York, west through southern Ontario 
and central Michigan to the Black Hills of Dakota, eastern Nebraska and Kansas, south 
to Bay Biscayne and Cape Romano, Florida, and the valley of the Colorado River, Texas. 

A large tree, eighteen to twenty meters in height, with a trunk 0.90 to 1.20 meter, 
or exceptionally 2.15 meters in diameter ; generally in rich bottom lands ; most common 
and reaching its greatest developement in the basins of the lower Ohio and Mississippi 


Wood, light, soft, not strong, rather tough, coarse-grained, compact, very durable ia 
contact with the soil, satiny, susceptible of a good polish ; layers of annual growth clearl 
marked by several rows of large open ducts ; medullary rays, numerous, thin ; colour, ligh 
orange yellow, the sap-wood lighter ; specific gravity 0.5898; ash, 0.71; largely used in 
fencing cooperage, for snaths, and at the south, in ship and boat-building. 
The large, dark purple fruit, sweet andsedibles<) 163,173, 441; ih: ; 
«‘ Leaves, broad, heart-shaped, serrate and rough above, and downy underneath. On 
young shoots the leaves are variously lobed. Fruit, dark red, turning to purple whe 
fully ripe." Sow in spring ; transplant in a year, cover the young plants the first 


winter. 


PLATANACES. 
Platanus Occidentalis. (Sycamore, Button Wood, Button Ball Tree, Water Beech. ) 


if 

Southern Main and southeastern New Hampshire to northern Vermont and él 
northern shores of Lakes Ontario and Erie, west to eastern Nebraska and Kansas, acy 
to northern Florida, central Alambama and Mississippi, and the valley of Nuces River 
Texas, extending southeast to the valley of the Devil’s River. | 
The largest tree of the Atlantic forests, often thirty to forty meters in height, wit 

a trunk 2.40 to 4.20 meters in diameter ; generally along streams and river bottoms, i 


1 


rich, moist soils; very common and reaching its greatest development in the bottom lane 
of the Ohio and Mississippi Rivers; the large specimens generally hollow. 
Wood, heavy, hard, not strong, very close-grained, compact, difficult to split an 
work ; layers of annual growth clearly marked by broad bands of small ducts ; the nul 
erous medullary rays very conspicuous, as “=n that of all the North American species ; colow: 
brown tiaged with red, the sap-wood lighter ; specific gravity, 0,5678 ; ash, 0.46 ; ara 
used for tobacco boxes (its principal use) ox-yokes, butchers’ blocks, and rarely in th 
manufacture of cheap furniture. 17 3, 146, 222, 144. q 
‘Leaves, large six to ten inches broad, roundish, heart-shaped, but deeply and ang: 
larly lobed and toothed, covered when young with dense whitish down, but soon becomu: 
smooth. The pendulous fruit about an inch in diameter.”—/’. Moist, free soil, or clo 
to water ; sow lightly in autumn ; protect with litter ; transplant when large enough. — 
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J UGLANDACES. 


Juglans Cinerea. (Butternut, White Walnut.) 


Southern New Brunswick, Valley of the Saint Lawrence River, Ontario -and south- 
ern Michigan to northern Minnesota and central Towa, south to Delaware and along the 
Alleghany Mountains to northern Georgia, central Alabama and Mississippi, northern 
Arkansas and southeastern Kansas. 

A. tree eighteen to twenty-four, or exceptionally thirty to thirty-five meters in height, 
with a trunk 0.60 to 0.90 meter in diameter ; rich woodlands ; rare at the south, most com- 
mon and reaching its greatest development in the Ohio River basin. 

Wood, light, soft, not strong, rather coarse-grained, compact, easily worked, satiny, sus- 
ceptible of a beautiful polish, containing numerous, regularly distributed, large, open ducts 
medullary rays distant, thin, obscure; colour, bright, light brown, turning dark with exposure, 
the sap-wood lighter ; specific gravity, 0.4086; ash 0.51 ; largely used for interior finish, cabi- 
net work, ete. 

The inner bark, especially that of the root, is employed medicinally, as a mild cathar- 
tic, and furnishes a yellow dye. 270, 181, 238, 205. 

‘‘ Leaflets, oblong, lanceolate, pointed, rounded at the base, downy, especially under- 
neath, and petioles and branches with clammy hairs. Fruit, oblong, clammy, and the nut 
deeply sculptured and with ragged sharp ridges ; kernel sweet, rich and oily. A well 
known tree, with gray bark and only slightly furrowed on the stems of old trees.” __/. 

“This tree, when grown alone, is noted for its broad, spreading habit, but in woods, 
among other trees, it grows to forty or sixty feet in height. Its lumber is brownish-white, 
and in texture much like that of the black walnut. It works smoothly, takes a good 
finish, and is much used for inside finishings. This tree is widely distributed throughout 
the northern and middle states, is easily raised from the nuts, and, like the black walnut, 
it is difficult to transplant. It prefers a rich calcareous soil, and under favourable’ cir- 
cumstances, its growth is quite rapid. It must, however, be crowded laterally, if we wish to 

_ have it form a straight trunk. The bark of the butternut has medicinal qualities that 
give it the specific name—Cathartica, as applied by Michaux. It is also sometimes used 
_ for dyeing, and it possesses some tanning properties.” —Howgh.—Plant as Walnut. 


Juglans nigra (Black Walnut.) 


Western Massachusetts, west along the southern shores of Lake Erie, through south- 
ern Michigan to southern Minnesota, eastern Nebraska, and eastern Kansas, south to the 
Chattahoochee region of northern Florida, central Alabama and Mississippi, and the 
valley of the San Antonio River, Texas. 

A. large tree, often thirty to forty-five meters in height, with a trunk 0.80 to3 meters 
in diameter, rich bottom lands and hillsides, most common, and reaching its greatest devel- 
opment on ihe western slopes of the southern Alleghany Mountains, and now everywhere 
scarce. 

Wood, heavy, hard, strong, rather coarse-grained, liable to check if not carefully 
‘seasoned, easily worked, susceptible of a beautiful polish, durable in contact with the 
Soil, containing numerous large, regularly-distributed open ducts; medullary rays, numer- 
ous, thin, not conspicuous ; colour, rich dark brown, thin sap-wood much lighter ; specific 
gravity, 0.6115 ; ash, 0.79 ; more generally used in cabinet-making, interior finish and for 
gun stocks than that of any other North American tree. 165, 63, 109, 46. 

! ‘‘ Leaflets eleven to twenty-one, ovate-lanceolate, slightly pubescent beneath, pointed, 
slightly heart-shaped at base, neither leaves, stalks or fruit clammy, as in the last. 
‘Fruit large, round, somewhat dotted, but not furrowed. Shell of nut black, or dark 
brown, very rough, kernel large, very oily, and a strong, rather disagreeable flavour, but 
not at all poisonous as sometimes stated.”—JF. 

\ Seeds gathered in fall, mixed with sand, and left in heaps exposed to frosts, planted 
a spring, transplanted at one or two years. Soil deep, strong loam. 
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“I notice that they do better on clay loam. We have one tree on clay loam and five | 
or six on lighter land with a gravel bottom. The one tree is doing far best both in — 
growth and production. My trees were planted about twelve years, (that is, the 
nuts, I mean), and the trunks are now from five to eight inches through. The 
nuts should be planted in November, about one and a half or two inches deep, 
50 that the frost will crack the shell ready for the coming spring. I think it would be 
well for any person having land, to plant a few acres, as the timber will be very valuable, | 
besides the nuts are very saleable.” —George L. Shipley, Falkirk. ) 


“The black walnut grows in a very satisfactory manner, if it is allowed to grow in 
woods, or in fields adjacent to the woods. I had two, which were raised from the seed 
in the garden ; these were taken up when young and planted out in my lane; they did 
very well, but finding one too near an apple tree, I removed it to another place, after the 
lapse of three years or 80, and, although I took every care in transplanting it, it was — 
years before it made much, or I may say any growth, and has never made satisfactory — 
growth. The walnut requires a very rich soil, and in its natural state the soil is very — 
suitable for the growth of a kind of rush. I formerly had large walnut trees growing on — 
my piace.” —Z, B. Harrison, Kidgetown. | 

“Black walnut trees left, when clearing have grown little in forty years, but those — 
from seed have made good progress.” —T’. Beckton, Glencoe. 


‘© When the wood of this tree has a waved or curly grain, it is highly prized for 
veneers. Such pieces are best obtained from a crotch of large limbs, or from the stumps 
or large roots, or, better still, from the large burls or excrescences that are sometimes — 
found on the trunk. Enormous prices have been paid for single trees having an excep- 
tionally fine grain. This may be justly regarded as among the most valuable of our 
native species, and in a rich and rather humid soil is among the most profitable to 
plant. It will grow very well, but not so rapidly, upon lands that are dry, and in a 
climate approaching the arid, and it is found well adapted for cultivation upon the | 
prairies and the eastern borders of the great plains. As it sends down a strong tap-root, 
and is very liable to suffer in transplanting, it should always be planted where it is to” 
remain. This may be done in autumn or early in the spring, and if the latter, from nuts 
that have been exposed to freezing. Lay the nuts out of doors, under some litter, for the — 


winter, to freeze.” —Hough. 
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Carya alba. (Shell-bark Hickory. Shag-bark Hickory.) 


Valley of the Saint Lawrence River, along the northern shores of Lakes Ontario and 
Erie to southern Michigan and southeastern Minnesota, south to the Chattahoochee 
region of western Florida, central Alabama and Mississippl, and west to eastern Kansas, 
the Indian Territory, and eastern Texas. 4 

A large tree of the first economic value, twenty-four to thirty, or, exceptionally 
thirty-nine to forty-five meters in height, with a trunk 0.90 to 1.20 meter in diameter ; rich 
hillsides and sandy ridges ; common, and reaching its greatest development west of the 
Alleghany Mountains ; varying greatly in the size and the shape of the fruit. A form 
with small, thin shelled nuts is not rare from Delaware southward and in Michigan. 

Wood, heavy, very hard and strong, tough, close-grained, compact, flexible ; layers of 
annual growth clearly marked by one to three rows of: large open ducts ; medullary rays, 
numerous, thin ; colour, light brown, the thin and more valuable sap-wood nearly white 5 
specific gravity, 0.8372; ash, 0.73; largely used in the manufacture of agricultural 
implements, carriages, axe handles, baskets, ete. 4 

The sweet and edible nuts form an important article of commerce. 36, 12, 11, 27 

‘‘ Leaflets, in a leaf, 5-7 ; eblong-acuminate, argutely serrate ; villous beneath ; the pair 
nearest to the base of the petiole rather remote from it; terminal leaflet nearly sessile. 
Oatkin glabrous. Fruit depressedly globose, with four longitudinal furrows, in the lines” 
of which the husk divides into four valves that become wholly separate. Nut, compressed, 
oblique, four-angled in its transverse outline, white. Bark exfoliating in long narrow’ 
strips.” —L, j 
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Seeds prepared as for black walnut—planted in sand in spring—transplanted at one 
or two years. Good fertile forest soil. . 


Carya Tomentosa. (Mocker Nut, Black Hickory, Bull Nut, Big-bud Hickory, White-heart 
Hickory, King Nut.) : 


Valley of the Saint Lawrence River, northern shores of Lakes Ontario and Erie to 
eastern Nebraska, eastern Kansas and the Indian Territory, south to Cape Canaveral and 
Tampa Bay, Florida, and the valley of the Brazos, Texas. 

A tree twenty-four to thirty or, exceptionally thirty-three’ meters in height, with a 
trunk 0.90 to 1.20 meter in diameter, generally on rich upland hillsides—less commonly 
in low river bottom lands, very common in the Gulf States, and throughout the south, the 
most widely distributed species of the genus. 

Wood, heavy, very hard, strong, tough, very close-grained, checking in drying, 
flexible, containing few large, regularly-distributed open ducts ; medullary rays, numerous, 
thin, obscure ; colour, dark rich brown, the thick sap-wood nearly white ; specific gravity, 
0.8216 ; ash, 1.06; used for the same purposes as that of the shell-bark hickory. 43, 
42, 26, 36. - 

“Petiole, downy beneath. Leaflets in a leaf 7-9; obovate-lanceolate, serrate with 
shallow teeth ; downy and rough beneath ; lateral ones sessile. Catkins very tomentose. 
Fruit, on some trees, globose, with depressions in the husk at the sutures.”—Z. Plant as 


above. 


Carya Porcina. (Pig Nut, Brown Hickory, Black Hickory, Switch-bud Hickory. ) 


Southern Maine to southern Ontario, southern Michigan and Minnesota, eastern 
Nebraska, eastern Kansas, and the Indian Territory, south to Cape Canaveral and Pease 
Creek, Florida, and the valley of the Nuces River, Texas. 

A tree twenty-four to thirty, or, exceptionally, forty meters in height, with a trunk 
9.90 to 1.20 meter in diameter ; dry hills and uplands ; common. 

Wood, heavy, hard, very strong and tough, flexible, close-grained, checking in drying, 
containing many large open ducts; colour, dark or light brown, the thick sap-wood 
lighter, often nearly white; specific gravity, 0.8217; ash, 0.99; used for the same pur- 
poses as that of the shell-bark hickory. 42, 92, 31, 43. 

Leaflets 5-7 in a leaf, ovate acuminate, serrate, glabrous, dotted beneath with dots of 
resinous matter ; terminal leaflet sessile. Nut obcordate. Fruit round, somewhat rough. 
Flowers greenish ; May ; fruit with a greenish husk, enclosing a brownish nut; ripe in 
November. 

Seeds prepared and treated same as hickory. 


Carya Amara. (Ritter Nut, Swamp Hickory.) 


Southern Maine to the Valley of the Saint Lawrence River, west through Ontario, 


central Michigan, Minnesota to eastern Nebraska, eastern Kansas, and the Indian 


-- 


Territory south to the Chattahoochee region of western Florida and the valley of the 


Trinity River, Texas. 


| 
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A tree eighteen to twenty-four meters in height, with a trunk 0.60 to 0.90 meter in 
diameter ; borders of swamps and streams, in low ground or often on dry rich uplands. 

Wood, heavy, very hard, strong, tough, close-grained, checking in drying; layers of 
annual growth marked by several rows of large open ducts ; medullary rays, numerous, 
obscure ; colour, dark brown, the thick sap-wood light brown, or often nearly white ; 
specific gravity, 0.7552; ash, 1.03; largely used for hoops, ox-yokes, etc. 71, 86, 30, 78. 

‘« Leaflets in a leaf, 7-9; ovate oblong, acuminate, serrate with deep teeth, glabrous ; 
lateral ones sessile ; sets of catkins in pairs. Fruit, roundish-ovate, bearing in its upper 
half four wing-like ridges; husk, thin and fleshy, softening and decaying, and never 
becoming ligneous, as in the other species. Flowers, greenish; April. Fruit, with a 
greenish husk, enclosing a white nut ; ripe in October.”—_Z.. Plant as before. In trans- 
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planting, the difficulty in all walnuts and hickories is the long tap root. When any size, 
a tap root has small roots at the bottom ; if all can be moved and planted growth will 
proceed ; but if not the tap root is best cut off. Some say best in any case. But to sow 
where the tree is to remain always answers. 


MYRICACER. 
Myrica Cerifera. (Bayberry, Wax Myrtle.) 


Shores of Lake Erie; Maine, and south near the coast to Florida Keys and southern 
Alabama. 

A tree, sometimes twelve meters in height, with a trunk 0.30 to 0.45 in diameter, or 
except in the southern states, a low, much branched ; usually on sandy beaches and dry 
hillsides, reaching its greatest development in the bottoms and rich hummocks of the 
Georgia and Florida coasts. 

Wood, light, soft, strong, brittle, very close-grained, compact; medullary rays, 
numerous, thin; colour, dark brown, the sap-wood lighter ; specific gravity, 0.5637 ; 
ash, 0.51. . 

The leaves and stimulant and astringent bark of the roots sometimes employed by 
herbalists. The wax which covers the small globular fruit, formerly largely collected 
and made into candles, and now, under the name of myrtle-wax, a popular remedy in the 
treatment of dysentery. 177, 137, 119, 151. 

“Leaves, lanceolate, pointed, serrated, flat, somewhat shining. <A large evergreen 
shrub. Flowers, reddish green; Mayor June. Fruit, white ; ripe in October.” —L. 

Seeds, sown in autumn ; transplanted at eighteén months. Soil, moist and sandy. 


CUPULIFER. 
Quercus Alba. (White Oak.) 


Northern Maine, valley of the Saint Lawrence River, Ontario, lower peninsula of 
Michigan to southeastern Minnesota, south to the Saint John’s River and Tampa Bay, — 
Florida ; and west to the valley of the Nodaway River, Missouri, western Arkansas and — 
the valley of the Brazos River, Texas. 4 

A large tree, of the first economic value, twenty-four to forty-five meters in height, 
with a trunk 1.20 to 2.40 meters in diameter; all soils; very common and reaching its 
greatest development along the western slopes of the Alleghany Mountains, and in the 
valley of the Ohio River, and its tributaries, here often forming more than half the forest — 
growth. . 4 
Wood, strong, very heavy, hard, tough, close-grained, liable to check unless carefully — 
seasoned, durable in contact with the soil ; layers of annual growth strongly marked by” 
several rows of large open ducts; medullary rays, broad, prominent ; colour, brown, the 
sap-wood lighter brown; specific gravity, 0.7470; ash, 0.41 ; largely used in shipbuilding, — 
construction of all sorts, cooperage, in the manufacture of carriages, agricultural imple-— 
ments, and baskets, and for railway ties, fencing, interior finish, cabinet-making, fuel, ete. 

A.decoction of the astringent bark is employed medicinally in cases of hemorrhage,” 
dysentery, etc. 76, 104, 85, 82. 4 

“Leaves, oblong, pinnatifidly serrated; pubescent underneath ; lobes, linear-lanceolate 5: 
obtuse, entire, attenuated at the base. Fruit, pedunculated. Calyx, somewhat cup- 
shaped, warty, and flattened at the base. Acorn, oval. Flowers, greénish white ; April.” 


—_—- 


Seeds sown in November, in rows, transplanted when one year old, and again three” 
years after. Soil, deep, rich, light loam. ‘ 
«“ All oaks growing in Canada may be conveniently arranged into two classes, viz., the - 
“white and the “black” oaks. The white oaks are so called, from the grayish or ash- 
coloured tint of the bark, which often tends to separate into scales. The wood is tough, 
dense, and excellent for cooperage, waggon-making, and other uses requiring closeness OF © 
| 


54 


87 


grain, strength, and durability. The trees are slower in growth than the other divisions 
to be mentioned, but owing to the superior quality of the timber, they may prove more 
profitable for planting, although longer in coming to full‘maturity. They are excellent 
for fuel and charcoal, and most of them are desirable for ornamental planting. The 
black oaks have a bark which is dark, rough, and deeply cracked. The wood is brittle, 
porous, and a poor fuel. The peduncles, or fruit stems, are short or wanting, and the acorns 
ripen the second year, but to this there are some exceptions. Their growth, as compared 
with the white oaks, is very rapid, generally as two to one, or even more. There is 
generally less distinction between the heart-wood and the sap-wood, and they occur prin- 
cipally in the Atlantic States. They far excel the white oaks in the tanning qualities of 
the bark.”— Hough. 


Quercus Obtustloba. (Post Oak. Iron Oak.) 


Martha’s Vineyard, Massachusetts; south to northern Florida; west through 
southern Ontario and Michigan to eastern Nebraska ; the Indian Territory, and extend- 
ing to the 100th meridian in central Texas. : 

A tree, rarely exceeding twenty-four meters in height, with a trunk 0.90 to 1.50 
meter in diameter, or on the Florida coast reduced to a low shrub ; dry, gravelly uplands, 
clay barrens, or in the south-west on cretaceous formations ; the most common and 
widely-distributed oak of the Gulf States west of the Mississippi River, forming the 
principal growth of-the Texas “ cross-timbers.” 

Wood, heavy, hard, close-grained, compact, checking badly in drying, very durable 
in contact with the soil ; layers of annual growth marked by one to three rows of not 
large open ducts ; medullary rays, numerous, conspicuous; colour, dark or light-brown, 
the sap-wood lighter ; specific gravity, 0.8367 ; ash, 0.79 ; largely used, especially in the 
south-west, for fencing, railway ties, and fuel, and somewhat for carriage stock, cooperage 
construction, etc. 37, 169, 100, 108. 
ro.uw“* Leaves, oblong, slightly pubescent beneath, sharply wedge-shaped at the base ; lobes 
obtuse, the lower ones deeply sinuated, and the upper ones dilated and slightly bilobed. 
Calyx hemispherical. Fruit, oval and rather small.”—Z. 


Quercus Macrocarpa. (Burr Oak. Mossy-cup Oak. Over-cup Oak.) 


Nova Scotia ; New Brunswick ; northern shores of Lake Huron to Lake Winnipeg ; 
south to the valley of the Penobscot River, Maine ; and along the shores of Lake Cham- 
plain and the valley of the Ware River, Massachusetts, to Lancaster County, Pennsyl- 
vania; west to the eastern foot-hills of the Rocky Mountains of Montana, central 
Nebraska and Kansas ; southwest to the Indian Territory and the valley of the Nuces 


River, Texas. 


A large tree of the first economic value ; twenty-four to thirty or, exceptionally, 
fifty meters in height, with a trunk 1.20 to 2.10 meters in diameters ; rich bottoms and 
prairies ; in the prairie region the principal growth of the ‘‘ oak openings,” and extend- 


‘ing farther west and north-west than any oak of the Atlantic forests. 

Wood, heavy, hard, strong, tough, close grained, compact, more durable in contact 
with the soil than that of other American oaks ; layers of annual growth marked by one 
to three rows of small open ducts; medullary rays broad and conspicuous ; colour, dark, 
or rich light-brown, the sap-wood much lighter ; specific gravity, 0.7453 ; ash, 0.71; 
‘generally confounded with the less valuable white oak, and employed for the same 
Bexposes, 82, 122, 65, 103. 

‘‘ Leaves, downy beneath, lyrate, deeply and sinuately lobed ; the lobes obtuse and 
‘Spreading, and the upper one much dilated. The calyx deep, cup-shaped, scaly, and 
fringed with bristles. Acorns, thick and ovate.” —L. 

“My experience with the white oak is, that it does grow spontaneously where it 
has a chance (or is protected), yet does much better when the acorn is planted and 
nurtured. The soil best adapted to it is a deep gravel, but the swamp or burr oak does 
better on a low, heavy soil. They can be transplanted from the forest so as to do well, 
but it costs more than to raise them from the seed.”—D. M. Wigle, Ruthven. 
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‘“‘Second-growth oak is very numerous on my farm, and I think have all grown from ~ 
seed since I was a boy, so I haye been paying particular attention to them. The large ~ 
oak will soon be a thing of the past. Roads through the woods, stock trampling, soon ~ 
caused them to decay at the top limbs, and farmers generally sold them to lumbermen, or 
mill-men for saw logs. My father tried to preserve some of the giants of the forest, and 
I felt like carrying out his wishes in the matter, but two years ago I got a very good 
offer to.sell, and sold. I was astonished at the amount of decayed timber there was in 
the lot. Wherever the top was dead, the decay seemed to work down into the body of 
the tree. The oak grows on an average, about a quarter of an inch in a year in diameter. 
Each growth of wood measures from one-sixteenth to one-eighth of an inch, and the 
largest trees grow even after they are dead at the top.”—Matthew Martin, Fletcher. 


Quercus Vicolor. (Swamp White Oak.) 


Southern Maine ; valley of the St. Lawrence River ; Ontario ; southern peninsula — 
of Michigan to southeastern Iowa and western Missouri; south to Delaware, and along — 
the Alleghany Mountains to northern Georgia; northern Kentucky; and northern 
Arkansas. 

A large tree, twenty-four to thirty-two meters in height, with a trunk 1.20 to 2.40 | 
or, exceptionally, over 3 meters in diameter ; borders of streams and swamps; in deep 
alluvial soil ; common, and reaching its greatest development in the region south of the 
great lakes. | 

Wood, heavy, hard, strong, tough, close-grained, inclined to check in seasoning ; — 
layers of annual growth marked by one to three rows of large open ducts; medullary — 
rays, broad and conspicuous ; colour, light-brown, the sap-wood hardly distinguishable ; 
specific gravity, 0.7662 ; ash, 0.58 ; used for the same purposes as that of the white oak. — 
60, 131, 81, 102. ] 

‘‘ Leaves, almost sessile, obtusely oval, bluntly toothed, downy beneath. The leaves — 
are from six to eight inches long, and four inches broad ; entire towards the base, which — 
is attenuated and wedge-shaped, but dilated and coarsely-toothed for two-thirds of their — 
length. The tree is distinguished when fully grown by the remarkable appearance of the 
leaves, which are on the under side silky and of a silvery whiteness, while the upper side 
is smooth and of a bright green.”—L. 


Quercus Prinus. “(Chestnut Oak. Rock-Chestnut Oak.) 


Blue Hills, eastern Massachusetts ; west to the shores of Lake Champlain; shores 
of Quinté Bay ; Ontario ; and the valley of the Genessee River, New York ; south to 
Delaware ; and through the Alleghany region to northern Alabama ; extending west- 
ward to central Kentucky and Tennessee. 


A tree twenty-four to thirty meters in height, with a trunk 0.90 to 1.20 meter in 
diameter ; rocky banks and hillsides; very common, and reaching its greatest develop- 
ment in the southern Alleghany region, here often forming a large portion of the forest 
growth. | 

Wood, heavy, hard, strong, rather tough, close-grained, inclined to check in drying, 
durable in contact with the soil, containing few open ducts ; medullary rays, very broad, 
conspicuous ; colour, dark-brown, the sap-wood lighter ; specific gravity, 0.7499 ; ash, 
0.77 ; largely used in fencing, for railway ties, etc. 


The bark, rich in tannin, is largely used in preference to that of other North- 
American white oaks in tanning leather. 75, 27, 48, 67. 


‘“* Leaves, on longish foot-stalks, obovate ; fruit very large ; cup moderately hollow, 
distinctly scaly. The leaves are of a shining green above, and whitish, and somewhat — 
wrinkled underneath, and are from eight inches to nine inches long and from four inches 
to five inches broad, and terminating in an acute point. They are somewhat wedge-— 
shaped and are deeply dentated with blunt lobe-like teeth from the summit to the base.” —Z, 
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Quercus Prinoides, (Yellow Oak. Chestnut Oak. Chinquapin Oak.) 


Eastern Massachusetts ; shores of Lake Champlain ; west along the northern shores 


of Lake Ontario and Erie; through southern Michigan to eastern Nebraska ; eastern 


Kansas and the Indian Territory ; south to Delaware and through the Alleghany region 
to northern Alabama and Mississippi ; south-west to the Guadalupe Mouutains, western 
Texas. 

A tree, twenty-four to thirty or, exceptionally, thirty-nine meters, with a trunk 0.60 
to 0.90 meter in diameter, or often, especially toward the eastern and western limits of 
its range, reduced to a low slender shrub; dry hillsides, and low rich bottoms; rare, 


except as a shrub, east of the Alleghany Mountains; very common in the M ississipp1 


River basin, and reaching its greatest development in southern Arkansas. 

Wood, heavy, hard, strong, very close-grained, checking badly in drying; very 
durable in contact with the soil ; layers of annual growth marked by rows of small open 
ducts; medullary rays broad, conspicuous; colour, dark-brown, the sap-wood much 
lighter ; specific gravity, 0.8605 ; ash, 1.14; used for cooperage, wheel stock, fencing, 
railway ties, etc. The small acorns sweet and edible. 31, 53, 6, 44. 

‘Leaves, on shortish petioles; somewhat lanceolate ; glaucous beneath ; regularly, 
but not deeply dentated, of a light green above, ard whitish beneath. The acorns are 
enclosed for about one-third of their length, in scaly sessile cups ; they are of the middle 
size, somewhat elongated, similarly rounded at both ends, and very sweet. Highly 
ornamental whén in bloom, and most prolific in acorns, even when only three or 
four feet high.”—Z, 

Quercus Rubra. (Red Oak, Black Oak.) 


Nova Scotia ; southern New Brunswick to eastern Minnesota ; western Lowa, eastern 
Kansas, and the Indian Territory ; south to northern Florida, southern Alabama, and 
Mississippi, and the valley of the San Antonio River, Texas. 

A large tree, twenty-four to thirty, or, exceptionally, forty-five meters in height, with 
a trunk 1.20 to 2.10 meters in diameter; very common, especially at the north, in all 
soils, and extending farther north than Atlantic oak. 

Wood, heavy, hard, strong, coarse-grained, inclined to check in drying; layers of 
annual growth marked by several rows of large, open ducts; medullary rays, few, con- 
spicuous ; colour, light-brown or red, the sap-wood somewhat darker ; specific gravity, 
0.6540 ; ash, 0.26; now largely used for clapboards, cooperage, and somewhat for interior 


~ finish, in the manufacture of chairs, etc. 129, 48, 63, 83. 


‘Leaves, smooth, oblong, sinuated on long stalks ; lobes, acute, sharply-toothed, 
bristle-pointed. Calyx of the fruit flat underneath. Nut, ovate. Flowers, greenish- 
white; May. Acorns, brown, occasionally ripened in England, in October.”—L. 


Quercus Coccinea. (Scarlet Oak.) 


Southern Maine to northern New York; Ontario; northern Michigan and Minne- 
sota; eastern lowa and northeastern Missouri; south to Delaware and southern 
Tennessee, and through the Alleghany region to northern Florida. 

A tree, twenty-four to thirty or, exceptionally, fifty-four meters in height, with a 
trunk rarely exceeding 0.60 to 1.20 meter in diameter ; at the east in dry, sandy soil, or, 
less commonly, in rich, deep soil; in the northwestern prairie region forming the oak- 
opening growth ; not common, and reaching its greatest development in the basin of the 
lower Ohio River. 

Wood, heavy, hard, strong, coarse-grained ; layers of annual growth strongly marked 
by several rows of large open ducts ; medullary rays, thin, inconspicuous ; colour, light- 
brown or red, the sap-wood rather darker ; specific gravity, 0.7405; ash, 0.19. 84, 65, 
38, 87. 

‘Leaves, smooth, oblong, deeply and widely sinuated on long stalks ; lobes, divari- 
cated, acute, sharply-toothed, bristle-pointed. Calyx of the fruit turbinate, half as long 
as the nut. The leaves begin to change with the first cold, and, after several successive 
frosts, turn to a brilliant scarlet. These leaves differ very greatly in shape at different 


stages in the growth of the tree.” —L. 
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Quercus Tinctoria. (Black Oak, Yeilow-bark Oak, Quercitron Oak, Yellow Oak.) 


Southern Maine to northern Vermont; Ontario, southern Minnesota, eastern 


Nebraska, eastern Kansas, and the Indian Territory ; south to the Chattahochee region of | 


western Florida, southern Alabama and Mississippi, and eastern Kansas. 


A large tree, twenty-four to thirty-six or, exceptionally, forty-eight meters in height, — 


with a trunk 0.90 to 1.80 meter in diameter, generally on dry or gravelly uplands; very 
¢ommon. 

Wood, heavy, hard, strong, not tough, coarse-grained, liable to check in drying ; 
layers of annual growth marked by several rows of very large, open ducts ; colour, bright- 
brown, tinged with red, the sap-wood much lighter ; specific gravity, 0.7045 ; ash, 0.28 ; 
somewhat used for cooperage construction, etc. 

The bark largely used in tanning; the intensely bitter inner bark yields a valuable 
yellow dye, and is occasionally used medicinally in the form of decoctions, etc., in the 
treatment of hemorrhage. 106, 81, 44, 92. 

‘‘ Leaves, downy beneath, obovate, oblong, dilated, widely sinuated; lobe, short, obtuse, 
slightly toothed, bristle-pointed. Calyx of the fruit flat underneath. Nut, globose.”—ZL. 


Castanea Vulgaris. (Chestnut.) 


Southern Maine to the valley of the Winooski River, Vermont ; southern Ontario 
and southern Michigan ; south through the northern States to Delaware and southern 
Indiana, and along the Alleghany Mountains to northern Alabama, extending west to 
middle Kentucky ‘and Tennessee. 

A large tree, twenty-four to thirty meters in height, with a trunk 1.80 to four 
meters in diameter ; ; rich woods and hillsides; very common, and reaching its greatest 
development on the western slopes of the northern Alleghany Mountains. 

Wood, light, soft, not strong, coarse-grained, liable to check in drying, easily split, 
very durable in contact with the soil : layers of annual growth marked by many rows of 
large, open ducts; medullary rays, numerous, obscure; colour, brown, the sap-wood 
lighter ; specific gravity, 0.4504 ; ash, 0.18 ; largely used in cabinet-making, for railway 
ties, posts, fencing, etc. 

The fruit, although smaller, superior in sweetness and flavour.to that of the European 
chestnut. 

An infusion or fluid extract of the dried leaves is srs employed in the treat- 
ment of whooping-cough, and other pectoral affections. 247, , 184, 222. 

“A large tree. Leaves, oblong, lanceolate, pointed, ara and sharply serrate, 
acute at the Dace Nuts, two or chise in each burr.”—S. 

Seeds sown late in the fall; transplanted at one year, and again at three or four 
years. Soil, a deep, dry, sandy loam. 

“ The chestnut is early to feel the warmth of spring, and sometimes suffers from late 
spring frosts. For this reason it is least apt to suffer on a northern or northeastern 
slope. It requires a light, silicious soil if deep and substantial, and especially prefers 
that formed by the decomposition of granite, gneiss, mica, slate or sandstone. Upon 
granite, gravel, and volcanic scorial, it gives the most abundant products. It is useless to 
plant it upon calcareous soils, nor does it prosper upon clay or in marshy and undrained 
situations. It prefers hills and mountains of moderate height, and succeeds much better 
there than upon plains. For cultivation as a timber-tree it should be planted upon 
gravelly hills, and generally where it is to remain. The young plants are robust from 
the first, and do not prosper in the shade. They are more apt to suffer from frost than the 
oak. The roots are generally abundant, and strike deep into the soil, but not as deep as 


the oak. The growth is rapid, and sustained till sixty or seventy years of age, but it — 
continues to live and grow to more than twice this period, and under favourable circum- 


stances it sometimes lives to an immense age.” —Hough. 


“Grows fast and thrives well when transplanted or raised from the nut. Bear fruit 4 


in about ten years from the planting of the nut. I have a few young trees which grow 
rapidly, but have not yet borne fruit. Some were transplanted from the nursery and 


| 
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some grown from the nut. Both do equally well. Light soil suits them.”— Walham 
Elliot, Parkhill. 

Oaks succeed best-on a deep loamy soil, and on low lands rather than upon hills. 
They are especially liable to injury from late spring frosts, both in the blossoms and 
leaves, and having a long tap-root, they are somewhat difficult to transplant, without 
careful preparation, tending to the suppression of this root, and to the formation of abundant 
fibres. They may be planted in the fall or early spring, in places where they are to 
remain, and should be cultivated till they shade the ground. When started in nurseries, 
they should be transplanted two or three times, before final planting and the tap-roots 
should be cut off with a sharp knife, to induce the formation of lateral roots and more 
abundant radicles.— Yough. 

The mode of raising oaks from the acorn is the same in all the species. Sow them 
in drills, the nuts two inches apart, covered one inch deep, if to transplant. But they 
are best sown where they are to stand. If the tap-root be cut by a sharp spade, it gives 
better surface roots. 


Aisculus hippocastanum. (Horse Chestnut.) 


The horse-chesnut is a tree of the largest size with an erect trunk, and a pyramidal 
head, sometimes attaining a height of ninety or one hundred feet. The leaves are large, 
of a deep green, and singularly interesting and beautiful when first developed. When 
enclosed in the bud they are covered with a pubescence that falls off as they become 
expanded, which occurs sooner or later according to the dryness or moisture of the season. 
The buds are covered with a gummy substance which protects their downy interior from 
the wet. The growth, both of the tree and of the leaves, is very rapid, sometimes the 
young shoots and leaves, being perfected in three weeks from the time of their first 
unfolding. The flowers appear a short time after the leaves, and are white variegated with 
red and yellow ; and in Britain and the northern parts of the United States they expand 
in May, and the fruit ripens about the end of September, or early in October. It requires 
a deep, free, loamy soil, and will neither attain an ample size, nor flower freely except in 
a situation rather sheltered than exposed. It is always propagated by the nut, sown in 
autumn or spring, and covered with from two to three inches of soil: The cotyledons do 
not rise to the surface as in the oak, the beach, and some other trees. ‘‘Some nursery- 
men,” says Loudon, ‘‘ cause the nuts to germinate before sowing them, in order to have 
an opportunity of pinching off the extremity of the radicale, by which means the plants 
are prevented from forming a tap-root, or at least if a tap-root is formed, it is of a much 
weaker description than it would otherwise be, and the number of lateral fibres is 
increased ; all of which is favourable for transplanting when the tree is intended to 
attain the largest size in the shortest time; the nut ought to be sown where the tree is 
finally to remain, because the use of the tap-root is mainly to descend deep into the soil 
to secure a supply of water, which, in dry soils and seasons, can never be obtained in 
sufficient quantities by the lateral roots, which extend themselves near the surface in 
search of nourishment and air. This is admitted by Selby to be the case for a certain 


number of years, but he doubts whether a transplanted tree will not ultimately attain 


as large a size as one reared in the manner recommended above. He cites an instance 
of a tree at Twizell eighteen years planted which measured at two feet from the 


_ ground, four feet two inches, in circumference, with a height of thirty-eight feet. Its 


wood is white, and very soft, and according to Loudon, when dry, weighs from 


_ thirty-five to thirty-seven pounds toa cubic foot. It is unfit for use where much strength 


and durability in the open air are required ; nevertheless, there are many purposes for 


which it is applicable when sawn into boards ; such as for flooring, lining to carts, pack- 


ing cases. In France, sabots, or wooden shoes are made from it, and it is said to be used 
by carvers and turners. Boutcher says that it is suitable for water-pipes that are to be 


| kept constantly underground ; and it is also recommended for this purpose by Du Hamel. 


: 


The charcoal made of this species may be used in the manufacture of gunpowder ; 
and the ashes of every part of the plant, more especially of the fruit, afford potash in con- 
siderable quantity. The bark, which is very brittle, is employed for tanning, aud also 
for dyeing yellow ; and it has been used medically as a substitute for Jesuits’ bark. In 
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Turkey the nuts are ground and mixed with horse flesh, especially when the animals are 
broken-winded ; and in their crude state they are eaten by goats, sheep, deer and hogs. 
They are used in Ireland to whiten linen, and for this purpose are rasped into water in 
which they are allowed to macerate for some time. The saponaceous juice which they 
contain is very useful, not only in bleaching, but in washing linen and other stuffs. The 
nuts must be peeled and ground, and the flour of twenty of them is sufficient for ten 
quarts of water ; and either linens or woolens may be washed with the infusion without 
any soap, as it effectually eradicates spots of all kinds. The clothes, however, should 
afterwards be rinsed in clean water. ‘Fhe nut when ground into flour, and mixed in the 
proportions of one-third with the flour of wheat, is said to add to the strength of book- 
binder’s paste ; it makes a nutritious food for pigsand poultry. M. Vergaud has proposed 
to change the starch contained in the flour, into sugar, and after wards. employ it in dis- 
tillation.— Browne. 
Faqus Ferruginea. (Beech.) 


Nova Scotia and the valley of the Restegouche River to the northern shores of Lake 
Huron and northern Wisconsin, south ‘to the Chattahoochee region of western Florida, 
and the valley of the Trinity River Texas west, to eastern Illinois, south-eastern Mis- 
sourl, and Madison County, Arkansas. 

A large tree, twenty-four to thirty, or, exceptionally, thirty-four meters in height, 
with a trunk of 0.90 to 1.20 meter in diameter ; rich woods, or at the south sometimes. 
in bottom lands or the dryer portions of swamps, reaching its greatest developments upon 
the “bluff” formations of the lower Mississippi basin ; very common. 

Wood, very hard, strong, tough, close-grained, not durable in contact with the soil, 
inclined to check in drying, ‘difficult, to season, susceptible of a beautiful polish ; medul- 
lary rays, broad, very conspicuous ; colour varying greatly with soil and situation. dark 
red, or often lighter, the sap-wood nearly white; specific gravity 0.6883; ash, 0.51 ; 
largely used in the manufacture of shoe-lasts, chairs, plane-stocks, handles, etc., and for 
fuel, 1207-32)718,° 220. 

‘‘A very common tree in rich woods, the branches horizontal. Leaves, oblong, ovate, — 
taper-pointed, toothed, the very straight veins terminating in the teeth.”—S. 

Seeds sown in March, transplanted at two years, and again two years later. Succeeds. 
best on dry, light, chalky soil.” 

“The beech is termed “ red” or “* white” by woodmen, from the differenee in colour of 
the heart-wood ; and they appear to be simply varities of the same species, from the — 
differences in the soil or exposure. The red beech is much more durable, and under water 
it appears almost indestructible. It is also been found durable in plank-roads, and in ship- — 
building where permanently under water, and for this reason it is sometimes used for — 
the keels of vessels. A very simple method is employed for preserving the nuts for — 
planting. They are gtahered, spread in an airy place, turned daily to allow of moderate ~ 
drying, and then left on a floor under a covering of straw to keep from frost. With the 
greatest care it is sometimes difficult to keep them alive from fall till spring. The nuts_ 
should be planted like corn, and when up, should be carefully hoed, taking care to cover 
the seminal leaves, leaving only the proper leaves above ground. If planted in fall, as is” 
preferable, the seed will sprout in the spring following. Owing to the difficulty of getting 
plants started from the seed, it is common to seek the young plants where they have been 
self-sown in the woods, set them in nursery rows, and transplant when of sufficient size. 
These seed-plants are best taken up with a trowel, and a cool, cloudy time should be 
chosen for the operation.” —Howgh. 


Ostrya Vurgunica. (Hop Hornbeam. Iron Wood, Lever Wood.) 


Bay of Chaleur, through the valleys of the Saint Lawrence, and the lower Ottawa 
Rivers, along the northern shores of Lake Huron to northern Minnesota, south through — 
the northern States, and along the Alleghany Mountains to the Chattahoochee region of 
western Florida, and through eastern Iowa, southeastern Missouri, and Arkansas, to 
eastern Kansas, the Indian Territory, and eastern Texas. 
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A small tree, nine to fifteen meters in height, with a trunk 0.30 to 0.60 meter in 
diameter ; generally on dry, gravelly hillsides and knolls, reaching its greatest develop- 
ment in southern Arkansas ; common. 

Wood, heavy, very strong and hard, close-grained, compact, susceptible of a beautiful 
polish, very durable in contact with the soil; medullary rays, numerous, obscure ; colour 
light brown, tinged with red, or like the sap-wood, often nearly white ; specific gravity, 
0.8284 ; ash, 0.50 ; used for posts, levers, handles of tools, etc. 40. 15, 23, 64. 

“A slender tree, with brownish furrowed bark. Leaves é6blong, ovate, taper-pointed, 
sharply, doubly serrate. Fertile catkin like a hop in appearance. Wood, very hard 
and. close.” —S. 

Is a tree of spreading roots ; and therefore delights in a soil of thin humus, resting 
on a hard subsoil; rarely exceeds eight to ten inches at the butt. When from one and a 
half to two inches in thickness the five feet next the root, a portion of which he utilizes 
in order to give him a bending chisel point, forms the favourite handspike of the back- 
woodsman. ‘The long, straight, tough shaft, where four or five inches in thickness, he uses 
for many purposes in rough carpentry, sledge, or waggon work, and the first four-foot cut, 
three feet from the butt, makes fair axe-handles where hickory or rock elm cannot be had. 
Sow either fall or spring, transplant in a year; rich shallow soil. 


Carpinus Caroliniana. (Hornbeam, Blue Beech, Water Beech, Iron Wood.) 


Nova Scotia, southern New Brunswick, northern shores of Georgian Bay, southern 
peninsula of Michigan to northern Minnesota, south to Cape Malabar, and Tampa Bay, 
Florida, and the valley of the Trinity river, Texas, west to central Iowa, eastern Kansas, 
and the valley of the Poteau River, Indian Territory. 

A small tree, nine to fifteen meters in height, with a trunk sometimes 0.60 to 0.90 meter 
in diameter ; or at the north much smaller, and often reduced to a low shrub; borders of 
trees and swamps, in moist soil; most common, and reaching its greatest development 
along the western slopes of the southern Alleghany Mountains, and in southern Arkansas, 
and eastern Texas. 

Wood, heavy, very strong, hard, close-grained, inclined to check in drying; medullary 
rays, humerous, broad ; colour, light brown, the thick sap-wood nearly white ; specific 
gravity, 0.7286 ; ash, 0.83 ; sometimes used for levers, handles of tools, etc. 92, 43, 18, 
96. . 

‘‘Small trees with furrowed trunks, and close smooth gray bark. Leaves oblate, 
oblong, pointed, doubly serrate. Resembling a beech in general aspect, but with inflor- 
escence like that of ironwood.”—S. Growth as last, but deeper soil. 


BETULACEZ. 
Betula alba. (White Birch, Old-field Birch, Gray. Birch.) 


New Brunswick, and the valley of the lower St. Lawrence River to the southern 
shores of Lake Ontario, south, generally near the coast, to New Castle county, Delaware. 

A small, short-lived tree of rapid growth, six to nine meters in height, with a trunk 
0.30 to 0.45 meter in diameter; dry, gravelly, barren soil, or borders of swamps, now 
generally springing up on abandoned or burned land in eastern New England. 

Wood, light, soft, not strong, close-grained, liable to check in drying, not durable ; 
medullary rays, numerous, obscure ; colour, light brown, the sap-wood nearly white ; 
specific gravity, 0.5760; ash, 0.29; largely used in the manufacture of spools, shoe-pegs, 
wood-pulp, etc. ; for hoop-poles, and fuel. 

The bark and leaves are popularly esteemed as a remedy for various chronic diseases 
of the skin, bladder, etc. ; and for rheumatic and gouty complaints ; the empyreumatic 


~ oil of birch obtained from the inner bark by distillation is used externally and internally 


_ for the same purposes ; the bark occasionally used domestically in the manufacture of 


ink. 168, 214, 140, 254. 
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‘“‘ Leaves, small, somewhat triangular and tapering, very smooth and glossy. Stem 
with chalky-white, paper-like bark, readily peeling horizontally in thin sheets.” —F. 

Seeds sown in March, in light soil—transplanted at one year, and again two or three 
years later. Dry, sandy soil. : 

‘‘Readily propagated from seed, but does best on new ground, and can hardly be made 
to grow where nursery trees have previously been raised. The seeds scarcely admit of any 
covering, and if simply pressed into the ground with the feet they will grow. A bushel 
of seed will stock thirty linéar yards of a seed bed four feet wide. When a year old they 
may be transplanted to nursery rows, and when two or three feet high, may be set for 
permanence. The seeds of the birch and alder scatter very soon after they ripen, and it 
is difficult to keepthem. They should be gathered by hand just as the burrs begin to turn 
brown, and if possible, should be sown the same year. An expeditious way to obtain the 
seed is to cut off the branches that bear the burrs, at the time when they are just ripen- 
ing, and hang them ina dry place till the seed falls out. As they should be covered but 
very slightly, they are best raked in upon soil previously prepared, and if sown in 
autumn, they will start the next spring.” — Hough. 


Betula papyrifera. (Canoe Birch, White Birch, Paper Birch.) 


Northern Newfoundland and Labrador to the southern shores of Hudson’s Bay, and 
northwest to the Great Bear Lake, and the valley of theYukon River, Alaska, south, in 
the Atlantic region to Wading River, Long Island, the mountains of northern Pennsyl- 
vania, Clear Lake, Montcalm county, Michigan, northeastern [llinois, and St. Cloud, 
Minnesota; in the Pacific region south to the Black hills of Dakota, the Mullen trail of 
the Bitter Root Mountains and Flathead Lake, Montana, the neighbourhood of Fort 
Colville, Washington Territory, and the valley of the lower Fraser River, British 
Columbia. 

A tree, eighteen to twenty-four meters in height, with a trunk 0.60 to 0.90 meter in 
diameter ; rich woodlands or banks of streams; very common in the northern Atlantic 
region, and reaching a higher latitude than any deciduous tree of the American forest. 

Wood, light, hard, strong, tough, very close-grained, compact ; medullary rays, 
numerous, obscure ; colour, brown tinged with red, the sap-wood nearly white ; specific 
gravity, 0.5955 ; ash, 0.25; largely used in the manufacture of spools, shoe-lasts, and 
pegs, in turnery, for fuel, wood-pulp, etc. . 

The very tough, durable bark, easily separated into thin layers, impervious to water, 
is largely used in the manufacture of canoes, tents, etc. 159, 18, 37, 109. 

‘Leaves, ovate or heart-shaped, dark-green on the upper side. Wood, white, compact, 
hard, making excellent fuel, and is also used for the same purposes as the white birch.” —F. 


Betula Lutea. (Yellow Birch, Gray Birch.) 


Newfoundland ; northern shores of the Gulf of St. Lawrence to Abittibi Lake, and 
the western shores of Lake Superior and Rainy Lake ; south through the northern States — 
to Delaware and southern Minnesota, and along the Alleghany Mountains to the high — 
peaks of North Carolina and Tennessee. 1 q 

One of the largest and most valuable deciduous trees of the northern New England 
and Canadian forests, often twenty-one to twenty-nine meters in height, with a trunk — 
0.90 to 1.20 meter in diameter : rich woodlands ; common. g 

Wood, heavy, very strong and hard, very close-grained, compact, satiny, susceptible — 
of a beautiful polish ; medullary rays, numerous, obscure ; colour, light-brown, tinged — 
with red, the heavier sap-wood nearly white ; specific gravity, 0.6553 ; ash, 0.31; largely 
used for fuel, in the manufacture of furniture, button and tassel moulds, pill and match 
boxes, and for the hubs of wheels. 127, 3, 5, 29. 

“Bark of the trunk, yellowish-grey, somewhat silvery, scaling off in thin layers. — 
Leaves, hardly at all heart-shaped. Fruiting catkins, thick and short.”—S. 
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Betula Lenta. (Cherry Birch, Black Birch, Sweet Birch, Mahogany Birch.) 


Newfoundland and the valley of the Saguenay River ; west through Ontario to the 
Manitou Islands of Lake Huron; south to northern Delaware and southern Indiana, and 
along the Alleghany Mountains to the Chattahoochee region of southern Florida, extend- 
ing west to middle Kentucky and Tennessee. 

A tree, eighteen to twenty-four meters in height, with a trunk 0.90 to 1.20 meter in 
diameter ; rich woodlands ; very common in all northern forests. 

Wood, heavy, very strong and hard, close-grained, compact, satiny, susceptible of a 
beautiful polish ; medullary rays, numerous, obscure; colour, dark-brown, tinged with 
red, the sap-wood light-brown or yellow ; specific gravity, 0.7617 ; ash, 0.26 ; now largely 
used in the manufacture of furniture and for fuel ; in Nova Scotia and New Brunswick, 
largely in ship-building. 

Birch beer is obtained by fermenting the saccharine sap of this and, Bernane some 
other species of the genus. 64, 10, 9, 2a 

“Bark of the trunk, dark- brown, close, aromatic, that of the twigs hana coloured. 
Wood, rose-coloured. Leaves, ovate, with ‘somewhat heart-shaped base, doubly serrate, 
pointed, short petioled. Fruiting catkins, sessile, thick, oblong, cylindrical.” 8. 


SALICACES, 
Saha Nigra. (Black Willow.) 


Southern New Brunswick, and the northern shores of Lakes Huron and Superior ; 
southward through the Atlantic region to Bay Biscayne and the Calossa River, Florida, 
and the valley of the Guadalupe River, Texas; Pacific region valleys of the Sacramento 
River, California, and the Colorado River, Arizona. . 

A small tree, sometimes fifteen to eighteen meters in height, and a trunk rarely 0.60 
meter in diameter, or in southern Florida; usually along the banks of streams; most 
common in the basin of the Mississippi River, and reaching its greatest development in 
the rich bottom lands of the Colorado and other rivers of eastern Texas; varying greatly 
in the size and shape of the leaves, length and habit of the aments, etc. 

Wood, light, soft, weak, close- erained, checking badly in drying; medullary rays, 
obscure ; colour, brows the sap- -wood nearly white. specific gravity, 0.4456 ; ash, 0.70. 

The tonic and astringent bark used domestically as a popular febrifuge, and contain- 
ing, in common with that of all the species of the genus, salicylic acid, a powerful anti- 
pyritic now successfully used in the treatment of acute cases of gout, rheumatism, typhoid 
fever, etc. 

‘«« A large tree, with a roughish, black bark, growing along streams. Leaves, narrowly 
lanceolate, tapering at each end, serrate, smooth, green on both sides. Stamens, 3-6.”—S. 

Easily propagated by cuttings in the spring ; can be transplanted in the fall. 


Salie Amygdaloides. (Willow.) 


Shores of the great lakes (Wayne County, New York ; Painsville, Ohio) ; westward 
to the valiey of the Sean lratolowed, and southward through ae Rocky Méuntain region to 
southern New Mexico; banks of the lower Columbia River. 

A small tree, rarely nine to twelve meters in height, with a trunk 0.15 to 0.30 meter 
in diameter ; along streams. 

Wood, ‘light, “soft, not strong, close-grained, checking in drying; the heart-wood 
light-brown, sap- -wood nearly white ; ; specific gravity, 0.4509; ash, 0.92. 251, 277, 
257, 291. 

WILLOWS. 

Among the willows of large growth, the white willow is by far the most important. 
It is sometimes called the gray or Huntingdon willow, and is already widely introduced 
in the prairie region of the northwest, where it is valued above all others as a wind-break. 
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The white willow is found to thrive exceedingly well in northern Iowa and in Minnesota, 
as a hedge and screen. It grows with great rapidity, and its wood is useful as a fuel, 
and, when peeled and seasoned, as poles for all kinds of farm uses. When split and 
nailed to posts, it makes a very g good fence. This willow is readily propagated from cut- 
tings, as already described, and they should be set in soil liable to draught, and so thick 
that they will shade the ground early, but care should be taken to thin them out as soon as 
they become crowded. The willows occur in a great variety of soil, but generally prefer 
humid localities, and many kinds occur chiefly along the borders of streams. Their roots 
in such places present the most efficient means of preventing erosions, and they may be 
planted for this purpose with great success. Willows produce seeds much like those of 
the poplars, and these ripen in the spring. They are, however, best propagated from 
cuttings from the robust young wood or in sections from the roots. These cuttings may 
be made late in the fall and winter, but always after the fall of the leaf, and before the 
sap starts in the spring. They should be selected from sound and thrifty young wood of 
the previous year’s growth, tied in bundles and set in a damp cellar, their lower ends set 
in sand or wet moss, and their tops prevented from drying; or, instead of this, they may 
be set in trenches not liable to standing water, and covered from the frost. They should 
be set early in spring, in ground previously prepared, and will need cultivation till they 
are above the reach of weeds. 


Populus tremuloides (Aspen. Quaking Asp.) 


Northern Newfoundland and Labrador to the southern shores of Hudson Bay, north- . 


west to the Great Bay Lake, the mouth of the Mackenzie River, and the valley of the 
Yukon River, Alaska ; south in the Atlantic region to the mountains of Pennsylvania, 
the valley of the lower Wabash River, and northern Kentucky ; in the Pacific region 
south to the valley of the Sacramento River, California, and along the Rocky Mountains 
and interior ranges to southern New Mexico, Arizona, and central Nevada. 

A small tree, fifteen to eighteen meters in height, with a trunk rarely exceeding 0.60 
meter in diameter ; very common through British America, and spreading over enormous 
areas bared by fire of the coniferous forest; in the Pacific region very common upon 
moist mountain slopes and bottoms, at an elevation of 6,000 to 10,000 feet; the most 
widely-distributed North American tree. 

Wood, light, soft, not strong, close-grained, compact, not durable, containing, as 
does that of the whole genus, numerous minute, scattered, open ducts ; ‘medullary rays, 
very thin, hardly distinguishable ; colour, light brown, the thick sap-wood nearly white ; 
specific gravity, 0.4032 ; ash, 0.55; largely manufactured into wood-pulp, a substitute 
for rags in the manufacture of paper; in the Pacific region sometimes used for fuel, 
flooring in turnery, etc. 

_ A bitter principle in the bark causes its occasional use as a tonic in the treatment of 
intermittent fever. 275, 180, 198, 266. 

“A tree with greenish- white bark, and roundish heart-shaped leaves continually in a 
state of agitation, ‘due to the lateral compression of the petiole, and the consequent 
susceptibility of the leaf to the least motion of the air. Teeth of the leaves small.”—S. 

Propagated chiefly from suckers, which should be planted in nursery rows for a year 
or two when they can be again transplanted. Thrives on any moderate soil of a wet 
nature. 


Populus grandidentata (Poplar). 


Nova Scotia, New Brunswick, and west through Ontario to northern Minnesota, 
south through the northern States, and along the Alleghany Mountains to North” 
Carolina, extending west to middle Kentucky Bhd Tennessee. 

A tree twenty- one to twenty-four meters in height, with a trunk 0.60 to 0.75 rietea 
in diameter ; rich woods and borders of streams and swamps. 

Wood, light, soft, not strong, close-grained, compact ; medullary rays thin, obscure ; 
colour, light "brown, the sap-wood nearly white ; specific grav ity, 0.4632 ; ash, 0.45 ; 
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largely manufactured into wood-pulp, and occasionally used in turnery for woodenware, 
etc, 234, 108, 169, 243. ¥ 

‘ Leaves three to five inches long, roundish-ovate, with large irregular sinuate teeth, 
and, when young, densely covered with white silky wool, but becoming smooth on both 
sides. A large tree, sixty’ to eighty feet high, with rather smoothish gray bark.”—JF. 


_ __ Propagated chiefly from cuttings, which are fit ror final transplantation after one year 
in the nursery bed. Soil, good moist loam. 


Populus monilifera (Cottonwood. Necklace Poplar. Carolina Poplar. Big 
Cottonwood. ) 


Shores of Lake Champlain, Vermont, south through western New England to the 
Chattahoochee region of western Florida, west along the northern shores of Lake 
Ontario to the eastern base of the ranges of the Rocky Mountains of Montana, Colorado 
and New Mexico, ; 

A large tree, twenty-four to fifty-one meters in height, with a trunk 1.20 to 2.40 
meters in diameter ; low, moist soil; the common cottonwood of Texas and the western 
plains bordering all streams flowing east to the Rocky Mountains. 

Wood, very light, soft, not strong, close-grained, compact, liable to warp in drying, difii- 
cult to season ; medullary rays numerous, obscure ; colour, dark brown, the sap-wood 
nearly white ; specific gravity, 0.3889 ; ash, 0.96; largely used in the manufacture of 
paper-pulp, for light packing cases, fence boards, and fuel. 281 , 98, 145, 249. 

“Twigs and smaller branches thick, smooth, but sharply angled or winged. ‘Leaves 
large, six to nine inches long, broadly heart-shaped, smooth, sharply serrate, with 
slightly incurved teeth. Fertile catkins very long, with scales finely fringed, but not 
hairy.,—/__ By cuttings, but better by the growing plants found along rivers. 


Populus Balsamifera (Balsam. 'Tacamahac.. Balm of Gilead. ) 


Straits of Belle Isle to Richmond Gulf and Cape Churchill, Hudson Bay, north- 
west to the shores of the Great Bear Lake and the valley of the Yukon River, Alaska, 
south to northern New England, central Michigan and Minnesota, the Rocky Mountains 
and the interior ranges of Montana and Idaho, Washington Territory, and British 
Columbia. 

A large tree, eighteen to twenty-four meters in height, with a trunk 1.50 to 2.10 
meters in diameter; very common on all islands and shores of the northern rivers, 
in British Columbia generally confounded with the allied P. trichocarpa, the range of 
the two species here still uncertain. a : 

Wood, very light, soft, not strong, close-grained, compact ; medullary rays, numerous, 
very obscure ; colour, brown, the thick sap-wood nearly white ; Specific gravity, 0.3635 ; 
ash, 0.66. ji 

| The buds, as well as those of several other species, covered with a resinous exudation, 
_and occasionally used medicinally as a substitute for turpentine and other balms. 288, 
| 150, 257, 271. 

| “ Leaves ovate, gradually tapering and pointed, sometimes heart-sha ped, finely serrate, 
_ smooth on both sides. Branches round, buds large, and covered with a fragrant resinous 


matter, which appears to become volatile on the approach of warm weather, and is 
widely diffused.” —F. 


CONIFER. 
Thuya occidentalis. (White Cedar, Arbor Vite.) 


| New Brunswick to Anticosti island, through the valley of the Saint Lawrence River 
to the southern shores of James’ Bay, and southeast to the eastern “extremity of Lake 
‘Winnipeg, south through the northern States to central New York, northern Pennsylvania, 
central Michigan, northern Illinois, central Minnesota, and along the Alleghany Moun- 
tains to the high peaks of North Carolina. 

A tree, twelve to eighteen meters in height, with a trunk sometimes 1.20 to 1.50 
“meter in diameter ; cold, wet swamps and along the rocky banks of streams ; very common 
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at the north, spreading over great areas of swamp ; extensively cultivated as a hedge and 
ornamental plant, and producing innumerable seminal varieties of more or less horticul- 
tural value. 

Wood, very light, soft, not strong, brittle, rather coarse-grained, compact, very 
durable in contact with the soil ; the bands of small summer cells? very thin, dark coloured ; 
medullary rays, numerous, indistinct ; colour, light brown, turning darker with exposure ; 
the thin sap-wood nearly white; specific gravity, 0.3164; ash, 0.37; largely used for 
posts, fencing, railway ties, and shingles. ; 

The distilled oil and a tincture of the leaves have been found useful in the treatment 
of pulmonary and uterine complaints. 297, 271, 267, 275. 

‘Leaves quite small, rhombic, ovate, imbricated in four rows. Branches numerous, 
slender, upright, or widely spreading. Cones small, oblong, ovoid, with thin, dry, spreading, 
pointless scales. Seed, with a broad wing all round. A tree largely employed for screens 
and ornamental hedges, as it thrives in a great variety of soils.” —F’. 

Seeds sown in April, transplanted into rows at one year old, to grow there till they 
are of sizes fit to permanently transplant. Grows well in any moderately good soil. 

“Cedars are best propagated from seeds in nurseries, and then transplanted in spring, 
and should have some shelter on the south side, as every one must have noticed, who has 
attempted to plant on both sides of a board fence, running east and west. It would be 
well to provide a row of some other trees for this use, two or three years before the cedar 
is set, and take it away when no longer needed. This tree, when cut back, will thicken 
up very well at the bottom. When set, it should be well watered, and if followed by a 
dry summer, the watering should be repeated till the plants get well rooted.” —Hough. 


Juniperus Virginane, (Red Cedar, Savin.) 


Southern New Brunswick, to the northern ‘shores of Georgian Bay, northern 
Michigan, Wisconsin, and Minnesota, south to Cape Malabar, and Tampa Bay, Florida, 
and the valley of the Colorado river, Texas, west to eastern Nebraska, Kansas, and the 
Indian Territory, to about the one hundredth parallel of west longitude ; in the Pacific 
region, mountains of Colorado, to Vancouver's Island, British Columbia ; not extending 
to western Texas, California or Oregon; in Utah, Nevada, and Arizona, rare and local. 

The most widely distributed of North American Conifere, a tree, twenty-four to 
thirty meters in height, with a trunk 0.60 to 1.35 meter in diameter ; or towards its 
northern and western limits much smaller, often reduced to a low shrub ; dry, gravelly 
ridges and limestone hills, or in the Gulf States, especially near the coast, in deep swamps ; 
in northern Montana, borders of streams and lakes; common ; and reaching its greatest 
development in the valley of the Red river, Texas. 

Wood, light, soft, not strong, brittle, very close and straight-grained, compact, easily _ 
worked, very durable in contact with the soil; odorous; bands of small summer cells 
rather broad, conspicuous ; medullary rays, numerous, very obscure ; colour, dull red, the 
thin sap-wood nearly white ; specific gravity, 0.4926 ; ash, 0.13 ; largely used for posts, | 
sills, railway ties, interior finish, cabinet-making, and almost exclusively for lead-pencils. 
A decoction of the leaves is occasionally used as a substitute for savine cerete, and an: 
infusion of the berries as a dinretic. 212, 238, 158, 177. , 

“Leaves, very small, scale-like on the older branches, but larger on the young twigs or 
branchlets ; very numerous, closely imbricated, and of a dark green colour. Branches 
usually horizontal, but in some soils upright, covered with a thin, scaly bark. Fruit, 
small, dark purple, covered with a whitish bloom.”—/. 

Transplant this, and ull evergreens, the first week in June, i.e., before growth com- 
imences, or the first in August, when it is about over. The first date is best ; the tree 1 
then full of sap. . 


Pinus Strobus. (White Pine, Weymouth Pine.) 4 

' 4 4 
Newfoundland, northern shores of the Gulf of Saint Lawrence, to Lake Nepigon and 
the valley of the Winnipeg River, south through the northern States to Pennsylvania, the. 
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southern shores of Lake Michigan, ‘Starving Rock,” near La Salle, Illinois, near Daven- 
port, Iowa, and along the Alleghany Mountains to northern Georgia. 

; A large tree, of the first economic value, twenty-four to fifty-two meters in height, 
with a trunk 1.50 to 3.50 meters in diameter ; ; sandy loam upon drift formations, forming 
extensive forests, or in the region of the great lakes, often in small bodies scattered 
through the hardwood forests, here reaching its oreatest development ; north of latitude 
47° north and south of Pennsylvania, central Michigan, and Minnesota, much smaller, 
less common and valuable. 

Wood, light, soft, not strong, very close, straight-grained, compact, easily worked, 
susceptible of a beautiful polish ; bands of small summer cells, thin, not conspicuous, 
resin passages small, not numerous or conspicuous ; medullary rays, numerous, thin ; colour 
light brown, often slightly tinged with red, the sap-wood nearly white ; specific gravity, 
0. 3854; ash, 0.19 ; more largely manufactured into shingles, laths, etc., ’ than that of any 
other North American tree; the common and most valuable building material of the 
northern States ; largely used in cabinet- making, for interior finish, and in the manufacture 
of matches, woodenware, and for many domestic purposes. 282,154, 225, 212. 

 “ Leaves, slender, aloat sheaths. Male catkins small. Cone, cylindrical, long and 
pendulous. Buds, ovate pointed, and slightly resinous; surrounded by one or two small 
buds. Seed, obovate, pointed below with a wing, which, including the seed, is about one 
‘inch long, and one-quarter inch broad in the widest part. Cotyledons, six to ten.”—ZL. 

Seeds sown in spring, transplanted at one year, and again two years later. Grows 
best on gravelly loam ; will grow on most soils. 

‘“¢ A hardwood land, here north of Frontenac, it seems to me, when burnt over in spring, 
and left undisturbed, springs up in hardwood ; butif after the first of August in evergreen.” 
—R. Flynn, Mountain Grove. 

‘‘ Where we find pine growing exclusively together it is generally sandy soil, and they 
do not attain to so large a size as those which grow scattered and intermingled with 
other kinds of timber both hard and softwood ; they then are to be found on all kinds of 
soil, often heavy clay. We find very few young pines growing in the primeval forest. 
The pines there, although of various dimensions, appear to be of the same age, but as 
soon as any clearing is made, and left uncultivated, young pines spring up from the seed, 
and numerous groves originated in this way are to be found. These trees, when trans- 
planted young as windbreaks or shade trees, succeed well. One grove of this description 
cut down last winter, was about forty years old, and ‘some of the trees were fifteen to 
eighteen inches in diameter ; the owner was building, and had them converted into lum- 
ber for that purpose.” —John Darby, Crown Hill. 

‘In reference to the growth of the white pine, which I have observed closely, I find 
it succeeds and grows more rapidly on a sandy loam than other soils, and would recom- 

“mend it as a favourable species for transplanting. Pine seedlings do well if protected 
from cattle. I know of a piece of land on which the old residents say about fifty years 

ago, there grew a superior crop of rye, which is now covered by a beautiful grove of 

white pine, many trees of which will measure sixty feet in height, and from eight to 
fifteen inches in diameter, which must have been propagated from seed.” — W. J. Westung- 
ton, Plainville. 

: Pinus resinosa. (Red Pine, Norway Pine.) 


Newfoundland, northern shores of the Gulf of St. Lawrence, and Lake Nepigon to 
the valley of the Winnipeg River, south through the northern States to Chestnut Hill, 
_Middlesex county, Massachusetts, the mountains of nor thern Pennsylvania, Isabella 
County, Michigan, and central Minnesota. 
| A large tree, ‘twenty- -four to sixty-four meters in height, with a trunk 0.60 to 1.37 
/ meter in diameter ; light, sandy loam, or dry, rocky ridges, forming scattered groves rarely 
| exceeding a few hundred acres in extent ; common, and reaching its greatest development 
| through northern Wisconsin and Minnesota ; rare in the eastern States, except in the 
, extreme northern portions of New England. 

W ood, light, not strong, hard, rather coarse-grained, compact ; bands of small summer 
cells broad, dark eoloured, very resinous, resin passages few, small, not conspicuous ; 
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medullary rays, numerous, thin ; colour, light red, the sap-wood vatiose or often almost | 
white ; specific gravity, 0.4854 ; ash, 0.27; largely manufactured into lumber, and used 
for all purposes of construction, flooring, piles, ete. 217,51, 131, 140. 

“ Bark, red, leaves in pairs from four and a half to es nid a half inches long ; 
straight, rigid and yellow at the tips, dark green in colour. Sheath nearly one inch long, 
and Taveie esd: Cones about half the length of the leaves, of a reddish brown colour, 
ovate-conical, and rounded at the base ; venerally in clusters, and with very short foot- 
stalks. Buds, long—usually one anda half inch—acute, resinous.” —JB. 

Propagation same as white. 


Pinus rigida. (Pitch Pine.) 


Valley of the St. John’s River, New Brunswick, to the northern shores of Lake 
Ontario, south through the Atlantic States to northern Georgia, extending to the western 
slope of the, Alleghany Mountains in west Virginia and Kentucky. 

A tree, twelve to twenty-four meters in height, with a trunk 0.60 to 0.90 meter in 
diameter ; dry, sandy, barren soil, or less commonly in deep, cold swamps; very common. 

Wood, light, soft, not strong, brittle, coarse-grained, compact ; bands of small summer 
cells broad, very resinous, conspicuous, resin passages numerous, not large ; medullary 
rays, numerous, obscure ; colour, light brown, or red, the thick sap-wood yellow, or often 
nearly white ; specific gravity, 0.5151; largely used for fuel, charcoal, and occasionally 
manufactured into coarse lumber. 197, 261, 158, 245. 

“ Leaves, in threes, and from three to five inches long, from very short sheet rigid 
and flattened, or slightly angled on one side, of a bright, but not very dark green colour. 
Cones ovoid, pontoat eis, small, winged. Oe et, 

Seeds treated as those of white pine. Soil, light, friable and deep. 


Pinus. Banksiana. (Gray Pine, Scrub Pine, Prince’s Pine.) 


Bay of Chaleur ; New Brunswick ; to the southern shores of Hudson’s Bay, north- 
west to the Great Bear Lake, the valley of the Mackenzie River, and the eastern slope 
the Rocky Mountains, between the fifty-second and sixty-fifth degrees of north latitude ; 
south to northern Maine, nerrs uae Vermont, the southern shore of Lake Michigan and 
central Minnesota. 

A small tree, nine to eerie meters in height, with a trunk rarely exceeding 
0.75 meter in diameter; barren, sandy soil, or, less commonly, in rich loam ; most 
common north of the boundary of the United States, and reaching its greatest develop- 
ment in the region north of Lake Superior, here often forming considerable forests. 

Wood, light, soft, not strong, rather close-grained, compact ; bands of small summer ~ 
cells not broad, very résinous, conspicuous, resin passages few,—not large; medullary — 
rays, numerous, obscure ; colour, clear light brown, or, rarely orange, the thick sap-wood 
nearly white ; specific gravity, 0.4761 ; ash, 0.23; largely used for fuel, railway ties, ete. 
225, 118, 214, 201. 

‘“‘ Leaves in twos, from a very short sheath, only an inch long, quite rigid, and evenly © 
distributed, and of a grayish green colour. Cones about two inches long, ovate, conical, © 
curved or bent to one side, smooth, of a light gray colour, scales almost or quite point- 
less.” —f. 

' . Plant as above ; will grow on moist light soils, no matter how poor. 


Picea mgra. (Black Spruce.) 


Newfoundland, northern Labrador to Ungava Bay, Nastapokee Sound, Cape 
Churchill, Hudson Bay, and northwest to the mouth of the Mackenzie River, and the 
eastern slope of the Rocky Mountains, south through the northern State to Pennsylvania, 
central Michigan, Wisconsin, and ies and along the Alleghany Mountains to the 
high peaks of “North Carolina. } 

A tree, fifteen to twenty-one aheters in height, with a trunk 0.60 to 0.90 meter i 
diameter ; light, dry, rocky soil, forming, especially north of the fiftieth degree of lag 
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tude, extensive forests on the water-sheds of the principal streams, or in cold, wet 
Swamps, then small, stunted, and of little value. 

Wood, light, soft, not strong, close, straight-grained, compact, satiny ; bands of small 
summer cells thin, resinous, resin passages few, minute ; medullary rays, few, conspicuous ; 
colour light red, or often nearly white, the sap-wood ‘lighter ; specific gravity, 0.4584 ; 
ash, 0.27 ; largely manufactured into lumber, used in construction, for ship-building, 
piles, posts, railway ties, ete. ; 

Essence of spruce, prepared by boiling the young branches of this species, is used in 
the manufacture of spruce beer, a popular beverage. 237, 60, 156, 193. 

“‘ Leaves about half an inch long, stiff, and somewhat quadrangular, very dark green. 
Cones ovate, or ovate-oblong, dull, reddish-brown when mature. Scales very thin, 
roundish, with an uneven margin. Seeds small, with rigid wings,” —F, 

Seeds sown in April—transplanted after two years, and again after two, three, or 
four years, according to size of required plants. Soil, deep, rich, and somewhat moist. 


Picea Alba. (White Spruce.) 


Newfoundland, northern shore of Labrador, to Ungava Bay, Cape Churchill, and 
northwestward, to the mouth of the Mackenzie River,and the valley of the Yukon River, 
Alaska ; south to the coast of Maine, northeastern Vermont, northern Michigan, Minne- 
sota to Moose Lake, and the White Earth Indian reservation, the Black Hills of Dakota, 
along the Rocky Mountains of northern Montana, to the valley of the Blackfoot River, 
Sitka and British Columbia. 

A tree fifteen to fifty meters in height, with a trunk 0.60 to 0.90 meter in diameter : 
low, rather wet soil, borders of ponds and Swamps ; most common north of the boundary 
of the United States, and reaching its greatest development along the streams and lakes 
of the Flathead region of northern Montana at an elevation of 2,500 to 3,500 feet ; the 
most important timber tree of the American sub-arctic forests north of the sixtieth 
degree of latitude, here more generally multiplied, and of larger size than the allied 
P. mgra,. with which it is associated ; its distribution southward in British Columbia not 
yet satisfactorily determined. 

Wood, light, soft, not strong, close, straight-grained, compact, satiny ; bands of small 
summer cells, thin, not conspicuous, resin passages few, minute ; medullary rays numerous, 
prominent ; colour, light yellow, the sap-wood hardly distinguishable ; specific gravity, 
0.4051; ash 0.32 ; largely manufactured into lumber, although not distinguished in com- 
merce from that of the black spruce. 273, 90, 153, 256. 

“Leaves needle-shaped, four-angled, one-half to an inch long, and distributed all around 
the braneh, those on the underside curving upward; of a light silvery green colour. Cones 
one to two inches long, oblong-cylindrieal, with entire scales. Seeds small, with thin 

wings about three-eighths of an inch long.”—/, 
| Cultivate as white. 


L'suga Canadensis. (Hemlock.) 


. Nova Scotia, southern New Brunswick, valley of the St. Lawrence River to the 
shores of Lake Temiscaming, and southwest to the western borders of northern Wis- 
onsin, south through the northern States to New Castle County, Deleware, southeastern 
ichigan, central Wisconsin, and along the Alleghany Mountains to Clear Creek Falls, 
inston County, Alabama. 
A tree twenty-one to thirty-three meters in height, with a trunk 0.90 to 1.15 meter 
m diameter ; dry, rocky ridges, generally facing the north and often forming extensive 
forests, almost to the exclusion of other species, or, less commonly, borders of swamps in 
deep, rich soils ; most common at the north, although reaching its gréatest individual 
development in the high mountains of North Carolina and Tennessee. 
Wood, light, soft, not strong, brittle, coarse, crooked-grained, difficult to work, liable 
to wind-shake and splinter, not durable ; bands of small summer cells rather broad, con- 
jspicuous ; medullary rays. humerous, thin ; colour light-brown tinged with red, or often 
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nearly white, the sap-wood somewhat darker ; specific gravity 0.4239 ; ash 0.46 ; largely 
manufactured into coarse lumber, and used in construction, for outside finish, railway 
ties, etc. Two varieties, red and white, produced apparently under precisely similar con- 
ditions of growth, are recognized by lumbermen. 


The bark, rich in tannin, is the principal material used in the United States in — 


tanning leather, and yields a fluid extract sometimes used medicinally as a powerful 
astringent. , 

Canada or hemlock pitch, prepared from the resinous secretion of this species, is 
used in the preparation of stimulating plasters, etc. 258, 135, Lilja. 

“ Leaves, linear, a half-inch long, flat, obtuse, dark green above, and whitish beneath. 
Cones three-quarters of an inch long, oval, composed of a few roundish, oblong, thin 
scales. Seeds, quite small with thin wings.” —F. 

These seeds are treated the same as those of the black and white pines. Soil, deep, 
and porous. . ae 

‘¢The hemlock is a tree not much found on soil such as we have in Markham, but 
rather on sandy or loamy soil, where it attains to a considerable size in the early forest. 
My experience, however, of the second growth is that it is very shy and slow. I have 
some of twenty-five years growth which are mere bushes yet, though very pretty as 
shrubbery. It would be entirely useless to plant for timber.” —John Gibson, Milliken. 


‘Abies Balsamea. (Balsam Fir, Balm of Gilead Fir.) 


Northern Newfoundland and Labrador to the southern shores of Hudson Bay, north- 
west to the Great Bear Lake and the eastern base of the Rocky Mountains, south through 
the northern States to Pennsylvania, central Michigan and Minnesota and along the 
Alleghany Mountains to the high peaks of Virginia.’ 

A tree, twenty-one to twenty-seven meters 1n height, with a trunk rarely exceeding 
0.60 meter in diameter, or at high elevations reduced to a low prostrate shrub, damp 
woods and mountain swamps. 

Wood, very light, soft, not strong, coarse-grained, compact, not durable, bands of 


small summer cells, not broad, resinous, conspicuous ; medullary rays, numerons, obscure ; | 
colour, light brown, often streaked with yellow, the sap-wood yellow, lighter ; specific — 


gravity, 0.3019 ; ash, 0.45. 


Canadian balsam or balm ‘of fir, an aromatic liquid, oleo-resin, obtained from this — 


and other species of balsam by puncturing the vesicles formed under the bark of the 


stem and branches, is used medicinally, chiefly in the treatment of chronic catarrhal affec- 


tions. 283, 177, 265, 236. 


“Leaves, flat, the lower surface whitish, and the mid-rib prominent, crowded, pointing © 


mostly right and left on the branches, violet coloured, the scales slender, pointed.” —S. 
Moist soil is best, but will grow well on dry. Transplant first week in June. 


Laria Americana. (Larch, Black Larch, Tamarack, Hackmatack.) 


Northern’ Newfoundland and Labrador to the eastern shores of Hudson Bay, Cape 
Churchill and northwest to the northern shores of the Great Bear Lake and the valley — 
of the Mackenzie River within the Arctic circle, south through the northern States to north-— 
ern Pennsylvania, northern Indiana and Illinois, and central Minnesota. 

A tree, twenty-four to thirty meters in height, with a trunk 0.60 to 0.90 meter in 
diameter ; moist uplands and intervale lands, or north of the boundary of the United 
States in cold, wet swamps, often covering extensive areas, here much smaller and les 
valuable. r. 

Wood, heavy, hard, very strong, rather coarse-grained, compact, durable in contact 
with the soil, bands of small suinmer cells broad, very resinous, dark coloured, conspicu- 
ous, resin passages few, obscure ; medullary rays, numerous, hardly distinguishable, colour | 
light brown, the sap-wood nearly white ; specific gravity, 0.6236 ; ash, 0.33; preferred 
and largely used for the upper knees of vessels, for ship timbers, fence posts, telegraph 
poles, railway ties, ete. 
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The inner bark of the closely allied European larch is recommended in the treat- 
ment of chronic catarrhal affections of the pulmonary and urinary passages, probably 
that of the American species would be equally efficacious. 153, 23, 90, 58. 

“Leaves, from 4 to # of inch long, slender and thread-like, light bluish green. Cones 
about an inch long, ovoid, scales few, slightly reflexed and rounded. Seeds small with short 
thin wings.” —F. 

“The European or common white larch (Laria Huroped), called by Linneus Pinus 
Larix, is a native of the Swiss Alps, of other mountainous districts towards the north of 
Europe, and of some districts in the north of Asia, -and was introduced from Germany 
into Britain about the year 1629. Its trunk is straight and tall, and its outline is conical 
or pyramidal. Its branches grow in a remotely whorled arrangement, and for the,most 
part spread horizontally from the trunk, but occasionally, and especially when old, are 
somewhat pendulous. Its leaves are linear, soft,.rounded or blunt at the point, and of a 
pleasant light-green colour, spreading and slightly recurved round a central bud, or bunched 
together with a somewhat similar appearance to the pencils or little brushes of the painter. 
The male catkins are stalkless, somewhat globular, and of a bright yellow colour, and 
are shed in April and May. The female flowers or embryo cones vary from a whitish to 
a bright reddish colour, and appear about the same time as the male catkins. 
The cones are erect, fully an inch long, of an oblong-ovate form and deepen in 
colour as they ripen. The cone scales are persistent, roundish and striated, while 
the bracteas, especially those towards the lower part of the cones, are generally 
longer than the scales. The seeds are fully an eighth of an inch long, and have 
an irregular or ovate form, and.each has from five to seven cotyledons, and is more 
than half enveloped in a persistent, smooth, shining perisperm. Certain it is, that 
this is an excellent wood for ship and house building. At Venice the wood is often 
used for building houses, as well as in Switzerland, where these trees abound, and without 
doubt the larch excels for ship masts, beams for houses and doors, windows, etc., particu- 
larly as it is said to resist the worm. In Switzerland the houses are covered with 
boards of this wood, cut out a foot square, and as it emits a resinous substance, this resin 
so diffuses itself into every joint and crevice and becomes so compact and close, as 
well as so hardened by the air, as to be proof against the weather. The wood when first 
laid on, is said to be very white, but this colour changes in two to three years to black, 
which then appears like a smooth shining varnish. Its merits are stated to have been 
known at the time of Julius Cesar, who calls it “legnum igni inpenetrabile.” But the 
merit of making known its actual properties as a timber tree for the climate of Britain 
is due to the Duke of Athole.”—Michie. 

In planting the European larch, only such trees should be set out as have been once 
transplanted. Their growth the first year or two is very slow, and in exposed situations 
they are liable to suffer from the winds. As the leaves appear early, it must be planted 
as soon as the ground can be prepared, and great care should be taken to protect the roots 
from the air. Théy may be dipped to advantage ina mud, composed of a rich mellow 
soil and water, of about the thickness of white-wash. The tops should remain dry and the 
roots damp, till they are finally set. 

Where the larch is cultivated in masses and kept of one age, it not injurious to pas- 
ture with cattle after a certain time. A woodland of this timber will in some regions 
pasture one cow to a hectare (about 24 acres) through the summer.. In a genial soil and 
climate the larch is aggressive, and tends continually to spread over the neighbouring fields, 
especially on the side opposite to that of the prevailing winds. From this tendency to 
seeding, it is easy to re-stock a forest, by leaving here and there a sufficient number of 
seed trees, and by raking the surface here and there so that the seeds can find fresh soil 


to sprout in. 
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MEANING OF TECHNICAL EXPRESSIONS. 


- 


A 


Accessory, something added to the usual number of 
organs. 

Acerose, slender or needle-shaped, as in the leaves 
of some of the-cone-bearing trees. + 

Acuminated, having a taper point. 

Acute, sharp-pointed. 

Adnate, grown to for its whole length. 

Aggregate, clustered. 

Alburnum, the sap-wood of trees. 

Alweolate, honeycomb-like. Ae 

Ament, a catkin, or inflorescence consisting | of 
chaffy scales, arranged along a thread-like 
receptacle. 

Angulate, having acute angles. : i 

Anthers, the part of the stamen which contains the 
pollen. Rigs 

Apex, the end or termination. 

Apiculated, terminated in a little point or prickle. 

Appendicled, having an additional small leaf at the 
base of the petiole. 

Approximate, near to. 

Arborescent, having a tendency to become a tree. 

Argutely, sharply. 

Arrow-shaped, lobed sc as 
arrow. 

Assurgent, becoming erect. 


5 


Bacate, berry-like; that is, with the seeds buried 
in a fleshy substance, enclosed in a thin outer 
skin. 

Bicuspidate, having two points. 

Bibracteate, having two bracteas. 

Bipinnate, twice pinnate. 

Biternate, twice ternate. 


to resemble a barbed 


* 


Bractea, the floral leaf, situated immediately under . 


the flower. 
Bracteate, furnished with bracteas. 
Bracteole, a small bractea. 


G 


Caducous, falling off soon; a calyx which falls off 
before the expansion of the corolla is said to 
be caducous. Atte 

Calyculate, having bracteas so disposed as to re- 
semble an additional calyx. 

Calyx, the outer envelope of a flower. 

@apillary, hair-like, very slender. 

Canescent, somewhat white, hoary. 

Capsule, a dry fruit containing several seeds. 

Cartilaginous, gristly; a cartilaginous leaf has the 
edge strengthened by a tough rim of a sub- 
stance different from that of the disk. 

Carpel, an individual part of a compound fruit. 

Catkin. See ament. Suet, 

Cerebriform, having an irregular, brain-like appear- 
ance, as the kernel of a walnut. 

Cohering, connected. 

Collateral, side by side, parallel. 

Comose, covered with small tufts of hair, 
coma. 

Concave, more or less hollowed. 

Conical, cone-shaped. 

Conjugate, jomed b 
jugate when it 

Contorted, twisted. 

Convex, the reverse of concave. 

Convolute, rolled together. 


called 


pairs ; a pinnate leaf is con- 
as but one pair of leaflets. 


| 
| 
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Cordate, heart-shaped ; in the outline resembling 
that of a heart in cards. 

Cordate-ovate, heart-shaped ; rounded at the apex 
into an egg-shaped form. 

Coriaceous, leathery. 

Corymb, a kind of umbel with the stalks of the 


outer flowers longer than those of the centre, — 


so as to form a level head. 
Corolla, the inner envelope of a flower. 
Cotyledons, leaves enclosed in the seed; which 


serve to elaborate the sap, before the expan- — 


sion of the true leaves. 

Crenate, scolloped, having round notches. 

Oruciform, cross-shaped; a cruciform flower con- 
sists of four petals placed in opposite direc- 
tions. 

Cunate, wedge-shaped. 

Cuticle, the skin or epidermis. 

Cylindrical, cylinder-shaped, round. 


Cyme, a kind of umbel, with the stalks of the © 


outer flowers shorter than those in the centre. 
Cymose, flowering in cymes. 


D 


Dehiscent; opening naturally. 
Dentate. marginal, teeth-like incisions. 
Denticulate, having the margins finely and slightly 


toothed. ; 


Dilated, widened. 


Disk, tthe fleshy annular process that surrounds — 


the ovary in many flowers ; a receptacle adher- 
ing to the calyx; also the surface of a leaf. 

Distichous, two-ranked or two-rowed, produced in 
opposite rows. 

Divaricate, spreading widely in different direc- 
tions. 

Diverging, going far from one point. 

Dorsal, situated upon the back. 

Drupe, a fruit consisting of a fleshy substance - 
enclosing a hard stone, as the cherry. 


is 


Echinate, covered with prickles like a hedgehog. 
Elliptic, oval, twice as long as broad, and about of, 
equal roundness at both ends. . 
Elongate, lengthened out. 
Emarginate, having a small notch in the centre of 
the erid or tip. * 
Embryo, the young plant in the seed. j 
Endocarp, the inner membrane of fruit which forms 
the cells. ' ] 
Entire, without margin or incisions. 
Epicarp, the external integument of the fruit. 
Epigynous, situated upon the style or ovary. 
Eroded, gnawed, irregularly toothed. 


uy 


Falcate, bent like a sickle. 
Farinaceous, floury. 

Fasciculate, disposed in bundles. 
Fibrous, composed of fibres. 


Filament, the thread like part of the stamen which 


supports the anther. 
Filmy, having a thin skin. ‘ 
Flaccid, flabby, not firm. 
Floccose, woolly. 
Floriferous, bearing flowers. 
Foliclate, having leaflets. 
Fungous, having the consistency of mushrooms. 


= 
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Gemnaceous, having buds, 

Germen, the thick part of the pistil. 

Glabrous, smooth, without hairs. 

Gland, a secretory vessel. 

Glaucescent, or Glaucous, somewhat hoary, or hav- 
ing a bluish green or sea-green appearance. 

Glumaccous, having husks. 

Granulated, covered as if with grains. 

Gynobasic, having a fleshy receptacle, bearing 
separate fruits, 


if 


Hemispherical, half-round. 

Hermaphrodite, a flower is so called when it con- 
sists of both male and female organs. 

Heterogamous, flowers of different sexes in the 
same head. 

Hirsute, hairy. 

Hispid, covered with bristle-like hairs. 

Homoganous, all the flowers hermaphrodite. 

Homogynous, all the flowers female. 

Hypogynous, situated below the ovarium. 


Z 


Inbricate, laid over each other like tiles. 
Incumbent, lying tpon. 

Indchiscent, not opening naturally. 

Indurate, hard. 

Inflorescence, shape of the flowers. 

Internodes, the place between the joints in stems. 


_ Intorse, turned inwards. 


Involucel, a small involucre. 

Involucre, two or more bracteas united below the 
flower. 

Involucriform, resembling an involucre. 


J 


Jagged, coarsely cut. 
Jointed, having joints or articulations. 


a 


Keel-shaped, having a keel-like appearance. 
Kneed, bent like the knee joint. 


L 


Labiate, having a lip or lips. 

Lamina, the upper spreading part of a petal. 

Lanceclate. lance or spear-shaped. 

Lanuginous, slightly woolly. 

Lateral, on the side or sides. 

Leaflet, a small leaf, forming part of a compound 
leaf. 

Legume, a pod ; the fruit of leguminous plants. 

Linear, narrow, when the two sides are nearly 
parallel. 

Linear-cuncated, between linear and wedge-shaped. 

Lobe, the segment of a divided leaf. 

Loment, a kind of pod, which, when ripe, falls in 
pieces at the joints. 

Lueid, shining. 

Lunulate, half-moon-shaped. 

Lyrate, a leaf is lyrate when its apex is rounded, 
and there are several small lateral lobes to- 
wards its base ; harp or lyre-shaped., 


M 
Medullury rays, rays of condensed cellular tissue 


from the centre towards the outside. 
Membranaceous, of a thin, pliable texture. 


8 (®) ; 


Monopetalous, having but one petal, or having the 
petals united so as to appear but one. 

Mucilaginous, of a slimy nature. 

Mucro, asharp rigid point. 

Multifid, many-cleft. 

Muricate, covered with short sharp points. 

Mutic, pointless, a term opposed to mucro. 


N 


Navicular, boat shaped. 

Nectariferous, having nectaries, bearing honey. 
Nucamentaccous, having catkins. 

Nucleus, the kernel of a nut. 

Nucule, a small nut. 

Nutant, nodding. 


0 


Ob-ovate, inversely, egg-shaped. 

Obcordate, inversely heart-shaped. 

Obceuneate, wedge-shape inverted. 

Oblanceolate, inversely lance-shaped. 

Oblate, flattened. i 

Oblique, not direct or parallel. 

Oblong, two or three times longer than broad. 

Obtuse, blunt. 

Ochrea, membranous stipules surrounding the stem 
and cohering by their anterior margins. 

Octandrous, having eight stamens. 

Obicular, circular, spherical. 

Orthrothopous, straight, and having the same diree- 
tion as the body to which it belongs. 

Ovoid, Ovate, egg-shaped. 

Ovulum, incipient seed. 


HS 


Paleaccous, having or abounding in chaffy scales. 

Palmate, palm-shaped, divided so as to resemble 
the hand spread open. 

Panicle, a loose, irregular mode of inflorescence, 
similarly disposed to that of many grasses, as 
oats. 

Parietal, attached to the sides or walls of the 
oviary. 

Pectinate, comb-shaped. 

Pedicel, the flower-stalk of each separate flower. 

Pedunele, the principal flower-stalk, 

Pellucid, transparent, bright. 

Pentagonal, five-angled. 

Pentandrous, having five stamens. 

Pentapetalous, five-petaled. 

Perianth, the flower-cup ; the envelope which sur- 
rounds the flower ; a term applied when the 
calyx cannot be distinguished from the corolla. 

Pericarp, the covering of the seed vessel. 

Perigonal, having both calyx and corolla. 

Perigynous, inserted in the calyx, or in the disk 
which adheres to the calyx. 

Peripheric, curved, circular. 

Petal, a division of corolla. 

Petiolate, having petioles or foot-stalks to the 
leaves. 

Petiole, the foot-stalk of a leaf. 

Petiolule, the foot-stalk of a leaflet. 

Pinnate, a leaf divided into many smaller leaves 
or leaflets is said to be pinnate. 

Pistil, the female organ of fructification ; always, 
when present, forming the centre of the 
flower. 

Placenta, the columnar body usually situated in 
the centre of a flower; when perfect, it con- 
sists of the germen, style, and stigma. 

Plicate, plaited. 

Plunwse, bearing a resemblance to feathers, feath- 
ery. 

Plumuile, the ascending shoot of a seedling. 
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Pod, a kind of seed-vessel similar to that of the 
common pea. 

Polyandrous, having more than twenty stamens 
inserted in the receptacle. 

Polygamous, producing male, female, and herma- 
phrodite flowers on the same plant. 

Polypetalous, having many petals. 

Pome, a fruit composed of the fleshy tubular part 
of the calyx, and crowned by. the persistent 
limb. 

Procumbent, prostrate. 

Puberulous, clothed with spreading down. 

Pubescent, covered with short hairs. 

Putamen, a nut of many cells. 

Pyranidal, formed like a pyramid. 

Pyriform, shaped like a pear. 


Q 


Quadrangular, having four angles, 
Quadrifarious, arranged in four rows, or parts. 
Quinquefid, five-parted ; divided into four parts. 


R 


Raceme, a mode of inflorescence in which the flowers 
are arranged round a single filiform axis, each 
particular flower on its own proper footstalk, 

Racemule, a srmall raceme. 

Rachis, the common footstalks of spikes or panicles 
of flowers, and of compound leaves; the axis 
of the cone of the silver fir and the cedar. 

KRadicle, the root of an embryo. 

Ramentaceous, having small loose scales upon the 
stem. 

Ramose, branched. 

Receptacle, that part of the fructification which 
supports the other parts. 

Rejsiexed, bent backwards. 

Regma, a kind of seed-vessel, three or more celled, 
few-seeded, superior, dry, the cells bursting 
from the axis with elasticity into two halves. 

Reniform, kiduey-shaped. 

Repand, when the margin of the leaf has a wavy, 
undulated appearance, the leaf is said to be 
repand. 

Rhombic, (a figure approaching to a diamond 

Rhomboid, t shape. 

Ringent, gaping. 

Rufescent, somewhat rusty. — 

Runeinate, cat into several transverse acute seg- 
ments which point backwards. 


S 


Samara, a kind of winged seed-vessel containing 
one or more seeds, surrounded or partially 
surrounded by a thin transparent membrane. 

Samaridcous, bearing samare. 

Scabrons, rough from little asperities. 

Seca ndent, climbing. 

Secund, arranged on one side only. 

Seminiferou s, seed: bearing. 

Sepaloid, resembling sepals. 

Sepals, divisions of the calyx. 

Septicidal, dividing at the dissepiments to admit 
the escape of seeds. 

Septiferous, having septa or partitions 

Serrate, like the teeth of a saw. 

Sessile, without stalks. 


Setaceous, resembling a’bristle in form. 

Setigerous, bearing bristles. 

Setose, bristly. 

Sheath, the lower part of a leaf or petiole, which 
surrounds the stem. 

Sinuated, cut into scollops. 

Spicate, having an inflorescence in which the flowers 
are sessile or nearly so, upon one long common 
footstalk or rachis. 

Stamen, the male organ of a flower. 

Stellate, radiating in a star-like manner. 

Stipule, a small leaf or membrane at the base of 
the petiole. 

Style, that part of the pistil which is situated upon 
the germen, and elevates the stigma. 

Suture, the line formed by the cohesion of two parts. 


a 


Terminal, at the end. 

Ternate, a leaf of three leaflets is called ter nate. 

Thryse, a mode of inflorescence in a dense or 

Thrysus, \ ‘close panicle, as in the lilac. 

Tomentum, down; white hairs closely matted to- 
gether and soft to the touch. 

Tortuous, twisted. 

Trifoliate. h aving three leaves. 

Trigymous, having three styles. 

Truncate, blunt, as if cut off. 

Tubercle, a little knob. 

Turbinate, top-shaped. 


U 


Umbellate, having the flowers in round flat heads, 
the flower-stalks proceeding from one common 
centre. 

Unctuous, oily, flat. 

Undulate, waved. 

Unguiculate, furnished with a claw or an unguis, 
as the petals of the pink. 

ae ! Pitcher-shaped. 

Urtricle, a little bladder. 


a 


Valvate, opening by valves. 

Valvular, consisting of valves. 

Ventricose, inflated ; swelled out. 

Ver nation, the disposition of the young or growing 
leaves within the bud. 

Verticel, a mode of inflorescence in which the flowers 
surround the stem in a kind of ring, though 
not, perhaps, inserted on all sides of it, but — 
merely on two opposite ones. 

Villous, clothed with soft, close, loose hairs. 


WwW 


Whorl, a disposition of leaves or flowers round a 
stem resembling the spokes round the nave 
of a wheel. . 
Wing, a membranous border, a membrane attached 
to some kind of seeds, by which they are sup- 
ported in the air when floating from place to 
place. 
Woolly,covered with hairs closely matted together. 
Wrinkled, having an equal surface. 


| 2 


Zigzag, bending from side to side. 
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Desernie LION OF Gun REN TS. 


To the Hon. A. M. Ross, 


Treasurer and Commissioner of Agriculture. 


Siz,—I have the honor to forward my Report on Forestry for the year 1886, which 
has been delayed rather later than usual, to include certain valuable information obtained 
last month from the American Forestry Congress and U.S. official sources. 


Tt will be found to contain :— 


1. A statement of the amount of firewood yet standing in older settled Ontario, being 
based on reports from 160 townships. ; 


2. Descriptions of Forestry examinations of two townships—one north and one south— 
with opinions of most farmers resident therein, and details of observation as to 
effect of clearing, influence of woods on crops, and value of trees as wind-breaks 
or otherwise. 


3. Correspondence and observations with reference to the pine forests of Ontario, giving 
descriptions of present method of management, and suggestions of possible 


improvement. 


4, Information as to the progress of Forestry in other countries, with valuable 
information given at the late Congress in Illinois. 


5, Articles on various points of Forestry affecting Ontario, both original and selected, 
with details of new plantations here, and experiments made. 


6. Work done during the year, and recommendations as to further steps desirable to be 
taken in the interest of Forestry, both in the farming and lumbering districts of 
Ontario. 


Respectfully, 
R. W. PHIPPS. 
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INTRODUCTION. 


The fertility of Ontario is greatly affected, as is that of the States of the Union, of 
late years, by the artificial changes occasioned through settlement here and elsewhere. 
Fifty years since the sun rose on a different America. The great prairie country was an 
interminable sea of waving grass, the Northern States largely a forest. All this is now 
altered. The forests to the south are diminished to comparative nothingness ; and a 
great expanse to the south, the west, and the north-west—large enough to make half a 
dozen European kingdoms—has been turned with the plough, and the ponds, streams, 
and sloughs largely drained. Our own Ontario, then a forest, may, in its more cultivable 
portions, be considered as cleared. In consequence the winds, from many points, 
which formerly blew over forest and grass, all of which gave off continual masses of 
moisture to the atmosphere, now pass over a soil much drier, even heated, which, instead 
of giving moisture to the passing breeze, absorbs.that which it contains. The result is that 
those breezes, which formerly gave us continuous summer showers, do so no longer. 
The rainfall is, perhaps, still in equal volume in Ontario, but not equally well 
distributed, and our forests to the north obtain a moisture which at an earlier day fell 
closer to the lakes. The result is well known—our harvests are diminished, and our 
prosperity decreased. 

For this there is but one remedy—-more general tree-planting here. And here, in 
this introduction, 1 would like to suggest to those who are most likely to afford the 

work the assistance and example it needs—those, I mean, of our farmers who are 
sufficiently well-to-do to spare the time and cost—that if they will plant each a few acres 
_ of trees it will not only beautify and enrich their own farms, but will induce many others 
k to follow in their steps, Many such, I am glad to say, are moving in this direction ; but 
i thousands more are needed. Let me add here an idea well stated of late, “The way to 
_ encourage the planting of trees is to plant them.” 
a In the following pages many facts bearing on these important matters are stated, 
; "and the experience of many well-informed individuals giver. If those who receive the 
book will, at their leisure, carefully read these statements, there is every hope that 
ey “yaluable action will be excited. Excellent results have already followed the distribution 
of this forestry literature both here and elsewhere ; but very much remains to be done 
Mbefore re- planting can to any extent counteract the evils occasioned by the over-clearing 
hitherto practised throughout all North America where settlement has occurred. 


| 
! 


a" : / 
yi dP mi Gnas 


ae ae an Preece Siete Ay 
‘ P ; * } ‘ 
fan re caine? fi’ 


Wed 4 
tk 


“Tiit? Pata 4! pita ; 


cide RH 
* 


ive WiGs; 10, “aanioel 
- ue ae ey gh rat 
“ 4) iy hy. eee f rh UPD hy ; eine 
att iM bey fot i) Crpeay $3) af ion yior Hy 
i , w ye? s : , J 4 
ie ; rn ou ME ate Oi Clete tone 
dp rant Hi, sagt * RRR vol diab ve | pa 


fs hye died i Lite 4 
7 zr ; ‘1 ; 
iy ei rd ier bhi : OGG) OBI Yee 


ec agri se Mh, $13 a 


viMbain’ (io? 


FORESTRY REPORT, 1886. 


CHAPTER IL 


SUPPLY OF WOOD FOR FUEL IN ONTARIO. 


To those who remember the splendid forests of Ontario as they stood in a former 
day, the apparently interminable supply of bright beech and solid maple, it seems little 
less than sacrilege to admit the idea that our farmers would ever choose to clear their 
farms to the uttermost acre, and rely on coal for warming their habitations. There is 
surely an enchanting remembrance of the wood fire. We think of the road-side tavern, its 
hearth fronting the blaze of a pile of four foot cordwood ; of the evening parlour, and 
the hickory logs a mass of white hot coals, the cooking of pop corn and the roasting 
of nuts, prophetic at Halloweve of many a matrimonial future—the bright clear blaze 
where hemlock snapped and crackled in the early morning, when shivering we came from 
the upstairs rooms, then ignorant of fire, and all the more healthy therefor—ten thousand 
pleasant memories throng around the old wood fire. ‘Tt is much more clean, it is fifty 
times more healthy than that produced by any coal that ever Lehigh sent. When the 

passer by looks at a farm, he thinks, ‘‘ Where is its wood lot—its grove of fuel-providing 


G?? 


trees If he sees none, and is of my mind, he will say, ‘‘ What, he has cut down all, 

and perhaps depends on coal. Pass on; we do not wish to visit him ; let a wood fire 
crackle its welcome to me.” 

There is a great portion of Ontario which, if its own reserves of firewood were ex- 
hausted, would be too far from the back country to draw its supply thence. That is to 
Say, when these reserves no longer afford a supply, it will be cheaper to buy coal than to 

| pay for the carriage of firewood to this part of the country. How decidedly this will be | 
the case, will be at once understood when it is shown that in townships where railway | 

facilities are plenty, it is now cheaper, in many instances, to buy coal than to purchase | 
wood, although the latter can be cut close at hand, or bought at a low rate. The town- 
ships so situated would be in number probably somewhat less than two hundred, which 

| would cover all the most important and older settled portion of Ontario. I have either 


personally examined, or have had information through the most reliable source, the Town- 
| 


‘ship Clerk, from the large majority of these, and following will be found a summary from 


| 
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about 160 of them, the object being to ascertain how long a supply of firewood will be — 


obtainable within their borders. From this may be obtained an idea of the fuel now ex- 


isting therein, and its probable duration. It will be observed that many state that with — 
care a certain duration may be expected ; and others allow for the increase, and growth of © 
_ the younger wood. As has been often proved by experience, of which I have published 
many instances, if a portion of forest in good condition—where not shallow-rooted or — 
especially exposed to being blown down—have cattle excluded from it, the undergrowth 
will preserve the bush in a perpetual state of vigor, and young trees will be ready to take 
the place of the old. Such a forest can yearly be drawn upon for firewood in considerable — 
quantities, without injury to the bush resulting. But this is the case in no great pro- 
portions of our woods; cattle are too often allowed full range ; and the opinions expressed, 
as to the supply of firewood here given, are based on i. too general state of affairs, and | 
the likelihood of forest survival under it :— 


BrucgE. 


Saugeen.—6,572 acres; no coal used; hard times would increase wood-cutting. 
Brant.—17,370 acres bush. 
EKastnor.—Half bush. | 
Greenock.—8,267 acres bush, 9,187 swamp, mostly timbered ; wood largely shipped , 
out of township ; no coal used. | 
Amabel.—Supply sufficient for thirty years ; no coal used. 
Bruce.—-One-sixth yet in bush; no coal used ; standing timber rapidly blowing down. 
Carrick.—18,033 acres yet in bush, about 22 4 acres for each family, including those — 
in villages ; little coal used ; forty years’ supply. | 
Lindsay.—Twenty years’ supply ; no coal used. 1 
Arran.—14,000 acres wood ; calculation, 700 dwellings, using about 12,000 cords 4-ft. — 
wocd per year ; little coal. | 
Elderslie.— 14,212 acres wood ; coal not used; large quantities sold to villages and — 
R.R. stations yearly, still supply for a long time, if properly managed. j 
Huron.—Little coal used ; all timber nearly exhausted ; township drawing firewood 
from adjoining townships. | 
Kinloss.—Supply about twenty to twenty-five years ; probably 5,000 acres good bush. 
Culross.—Some coal used in villages; 6,805 acres of wood, besides swamp. { 


BRANT. 


South Dumfries.—8,048 acres of wood; number of families, 796; allowing one- 
fifth of woodland to be used for farm purposes, leaves 6,438 acres for firewood ; 
suppose each acre will turn off twenty-five cords of wood (the woods on farms being 
nearly all culled) will make 160,950 cords of wood, and if each family consumes ten cords 
per annum, will give a little over twenty years’ supply. I think the above calculation is” 
not far fens the actual state of the matter, the woods having been thinned out very much 
for timber for farm use, and also the best timber has been sol to the mills, to be made 
into lumber, so that the woodland will not yield more than one-third of what it would 
in its primeval state. Coal is largely used through the township, perhaps one-half of the 
population using coal for at least half of their fuel; of course this is only an approxi- 
mation, but I do not think it is far from the truth. It isa great pity that our farmers 
do not plant trees, many parts of their farms being cnly adapted for that, and not arable, 
especially along creeks with steep banks. They complain that their fathers cut down all 
the woods ; but they do not move an inch to mend the matter. 3 
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Onondaga,—Little coal used ; no uncleared farms ; some farmers are preserving their 
wood, some few have none ; on the whole, twenty years’ supply. 

Burford.—Fifty years’ supply, if coal were not used ; considerable, however, is used 
both in the villages and on farms. 


DUFFERIN. 


Mulmur.—Little coal used ; 10,000 acres wood; should supply present population 
thirty or forty years, . 

Mono.—By assessment roll, 11,520 acres wood ; but do not think this is correct, as the 
assessors estimate the cleared land, and set down the balance as wood and swamp ; 
probably no scarcity for twenty years; little coal used; a few have coal stoves for 
parlors, etc. 

Kast Garafraxa.—On an average, one-tenth is wood ; coal little used. 

East Luther.—Assessed at 8,677 acres wood and swamp; marsh and waste land, 
12,864 acres; probably twenty-five or thirty years’ supply ; some coal used. 

Melancthon.—No coal used ; twenty-five years’ wood. 


DURHAM. 


Cartwright.—6,731 acres wood ; coal little used ; wood getting very scarce ; hardwood 
in this remote section, $3 to $4 per cord. 

Darlington.—9,733 acres uncleared ; but it must be understood that much of this, so 
returned, is run over, and is but a good pasture for cattle ; coal is used as wood decreases 
of wood, about ten years’ supply remains. 

Clarke.— About ten years’ supply ; a quantity of coal is used. 


ELGIN. 


Aldborough.—Assesséd woodland, 33,226 acres; and 36,342 cleared. These 
quantities are deceptive, woodland being ascertained by deducting the supposed quantity 


of tilled land from the total owned by each person assessed. For instance, a lot, 200 


acres, has, say fifty acres under crop, and fifteen acres in old fallow, choked up with 
young second-growth, which will be cleared up as opportunity affords, but at present it 
ranks as woodland, although worthless, and not intended for future preservation. Would 
rather not make calculation ; very little coal used. 
South Dorchester.—Little coal used ; would think there is wood for seventy-five years. 
-Dunwich.—Néarly every farm of 100 acres has a fine reservation of twenty or thirty 
acres ; no coal used; the wood will last many years. 


GREY. 


Sarawak.—Coal not used ; 1,000 acres of bush. 
Glenelg.— Little coal burnt ; 14,000 acres of bush, calculated to last present population 


eighty-four years. 


Normanby.—From sixteen to twenty acres are yet standing on farms of 100 acres, on 
an average. There are 10,315 acres of wood which, if properly managed, is,expected to 


last for generations. 


Proton.—24,000 acres of wood ; the stock of firewood, therefore, will take long to ex- 
haust ; the rapid disappearance of the forest, however, is injuring our climate. I think 


our public schools might wisely turn some attention to arboriculture. 


Bentinck.—No coal used ; 23,543 acres of wood. 
St. Vincent.—Could not estimate ; think one-fourth of the township yet in bush. 
Keppel.—No coal used ; at the present rate all our soft wood will be gone in four or 


five years for saw-logs ; but the township has so much stony land covered with maple, 


that its supply of firewood seems inexhaustible. 
Artemesia.—28,000 acres of wood, enough, therefore, for a great number of years. 
Egremont.—Farms will probably average fifteen acres of wood, enough, perhaps, for 


_ thirty years ; coal is not used on the farms, but is in all the principal stores of the town, 


hoee ee | i ita al ; 


Derby.—16,451 acres of wood ; being near Owen Sound, much of this will be consumed 
there ; coal not used. 

Collingwood.—The exact length of time the bush would last is a difficult problem to 
solve, as there is a great amount of bush land held for the timber to be used in different 
ways ; I should judge about 15,000 acres in the township. The assessment roll never 
gives the proper answer to the question, ‘“‘ How much cleared land?” 

Sullivan.—No coal used ; probably twenty-five years’ wood standing. 

Osprey.—Three-sevenths yet wood ; many years’ supply ; no coal used. 


HALDIMAND. 


North Cayuga.—The calculation asked is difficult ; probably one-eighth yet in bush. 

Dunn.—No coal used ; each 100 acres has about thirty acres of wood left ; enough, 
if preserved, for forty years or over. 

Seneca.—Coal little used ; fifteen or twenty years’ wood. 

Canborough.—About fifteen years’ wood ; little coal used. If no more care be taken of 
‘the forest, in about twenty years it will be a prairie in this township. 

Moulton.—Our woods might last for fifty years, but there is as much sold each year as 
is consumed in the township ; and a great portion is liable, as heretofore, to be killed by fire. 

Oneida.—No coal used yet ; the wood supply will not, with the utmost economy, last 
more than twenty-five years. . 

Rainham.—No coal used ; over 5,000 acres of wood standing. 

Sherbrooke.—No coal used ; wood for twenty-five years. 

Walpole.—Little coal used, except in the villages, where one-half use a coals not more 
than eighteen or twenty years’ supply of wood. 


d 


Hatton. 


Goderich.—About 11 acres of wood to each eighty-acre lot ; coal is not much used 
yet, but must be shortly. y 

Trafalgar.—The consumption of coal will soon be general; perhaps eleven years’ 
supply of wood. 

Nassagaweya.—8,500 acres of hardwood ; allowing forty-three cords to the acre, 
would give fifty years’ consumption. 

Esquesing.—Coal is used in the villages; the townships have probably twenty-five — 
years’ supply of firewood. | 


\ Huron. 


Stanley.—Coal little used ; 7,932 acres of bush land, and 432 farms of 100 « acres each, © 
on the roll ; allowing each acre of bush to supply fuel for a farm for four years, this ~ 
would give ‘seventy- three years’ fuel. : 

McKillop.—Our township, containing 52,000 acres, will scarcely average about five © 
_acres of bush per hundred acres ; there are a good many farms all cleared, and no bush; ~ 
some of my neighbors say that three acres per 100 is a nearer approximation than five ; 
there is no coal used, except in the villages, coal being cheap. g 

Hay.—No coal used for domestic purposes ; possibly thirty years’ supply of wood — 
standing. # 
Ashfield. —38,000 acres bush ; coal rarely used. 

Steven.—Possibly twenty years’ consumption. 
Wawanosh West.—Supply for many years, the wood area being large. 
Grey.—Fifteen years’ consumption ; little coal used. 


os a 
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LEEDS. 


Elgin. Farmers have been very careful of their timber here; with care there is 
fifty years’ consumption. 

North Crosby.—Ten years’ supply ; coal much used. 

Kitley.— Wood for sixty years. 
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Front of Leeds and Lansdowne.—Twenty years’ supply ; a good deal of coal used. 
Rear of Leeds and Lansdowne.— Many years’ timber. 

Rear of Yonge and Escott.—Many years’ timber ; wood area large. 

Front of Escott.—Little coal used ; twenty years’ wood. 


LINCOLN, 


Clinton.—Could not calculate ; 3,895 acres assessed, but if all the timber was put on 
one-third of the land, it would not make a very thick bush. 

South Grimsby.—Some coal used ; acres of woodland, 3,556. 

Grantham.— Acres of woodland, 1,159 ; one-half burn coal. 

North Grimsby.—4,000 acres of woodland ; some coal used. 

Caistor.—Little coal used ; perhaps thirty years’ wood. 

Louth.—2,145 acres of woodland ; some coai used. 


MIDDLESEX. 


Adelaide.— About 11,000 acres, each of which would give thirty cords of wood. 

Nissouri West.—With some parties the wood is nearly exhausted, but as a general 
thing there is enough to last fifteen or twenty years ; coal is used by some, but people are 
finding out that it is too expensive. The bush is now preserved as much as possible, and 
in some instances tree planting is being commenced. 

West Williams.—Assessment returns cannot be depended on... I know many 
instances where the farmer returned 100 acres of wood, while there are only forty or forty- 
five. More care is being taken to preserve woods ; probably twenty-five years’ consumption 
here. 

Mosa. -—Twenty-five or thirty years’ consumption. 

North Dorchester.—Our township woods are being taken good care of. 

Westminster.—Twenty years’ consumption ; coal is frequently used. 

Metcalfe.—Twenty years’ consumption ; no coal used. 

Delaware.—LHighteen years’ consumption. 

Ekfrid.—There is hardly any land cleared, except what is cleared by taking wood 
off, so, in my opinion, it will take at least forty years to use up all the woodland; and 
taking into consideration that a good deal of coal may hereafter be used (although little 
is used now) we may assume that it will take sixty years before all the wood is consumed, 


and then there may be some left ; no doubt there will. 


Caradoc.—About twenty-five or thirty years’ supply. 
Williams East.—Perhaps twenty-five years’ consumption. 


NoRFOLK. 


Middleton.—No coal used ; fifty years’ supply. 
W oodhouse.—Calculation difficult, as on a good deal of the land returned by the 


assessor as uncleared, there is no wood on at all ; it has been taken off, and the land is 
ready to be broken up when the stumps are rotted out. 


Townsend.—Very little coal used ; thirty years’ supply of wood. 
Houghton Centre.—No coal used ; there would be many years’ supply of wood, but 


we export it at three points by lake, also, our maple is being used for lumber. 


cE -= 


Charlotteville.—Reported uncleared, 26,000 acres, but the greatest part thin, the 
timber having been nearly all taken ; perhaps over twenty- -five years’ supply. 
Walsingham Centre.— W ood, v think, in ten years will be very scarce; and in 
twenty, not to be had. 
NoRTHUMBERLAND. 


Cramahe.—One-eighth use coal ; fifteen years’ supply of wood. 
Percy.— With care, there should be thirty years’ supply. 
Alnwick.— About thirty years’ supply. 

Hamilton.—Much coal used in winter ; wood for eight to ten years. 
Seymour.—Little coal used ; 1,900 acres wood. 


ONTARIO. 


Pickering.—Coal used very extensively; of the township, not one-half is uncleared ; 
about ten years’ supply. 

Brock.—Probably fifteen years’ supply. 

Scugog.—Little coal used; probably fifteen years’ supply. 

Uxbridge.—Over twenty years’ supply ; little coal used. 

Whitby.—Quite an amount of coal used ; ten years’ supply of wood. ! 

Rama.—I think, in thirteen years from now, firewood will be pretty scarce; quite — 
a number of farms have not enough for five years’ supply, and are getting wood where they © 
can, A large portion of the uncleared land isa burnt rock, and burnt over twice at that. — 
The mills are manufacturing all kinds of hard and soft wood; and as is generally the — 
case, people who have mar ketable stuff are disposing of it as fast as they can take it out. 
The coal that is burnt in the township is not worth mentioning. 

Scott.—Some coal used ; twenty-five ycars’ wood. 

East Whitby.—Six or seven years’ supply ; coal is much used, 

- Mara.—Over half the township uncleared, 

Thorah.—Township nine-tenths cleared ; probably twenty years’ supply of timber ; — 
but this will be much lessened by the fact of fire having run through the woods, so that — 
much timber will rot or be otherwise destroyed. . 


OXFORD. 


Hast Zorra.—Nine-tenths cleared ; many have no wood ; coal will shortly be used — 
altogether. 

South Norwich.—Supply for ten to fifteen years ; coal little used. 

Kast Nissouri. ee rinth woodland; no coal used; perhaps fifteen to twenty years’ — 
consumption. 

3lenheim.—Much coal used. 


PEEL. 


Mornington.—Little coal used ; average bush, twenty acres to 100; if taken care — 
of and cattle kept out of bush, would last many years, as young timber would be 
growing. 

Notr.—With such care, many woods would last for ever, but it is rare. 

Albion.—Supply of wood, over fifteen years ; use of coal increasing. 

Caledon.—Some say ten years, others fifteen, with the care now exerciscd ; much 
coal is used, owing to three railroads running through the township. a 

Toronto Gore.—Sufficient timber to last for fuel for twelve years ; about a third of 
the farmers have no bush ; very little coal used ; considerable coal and wood coming in 
on cars ; farmers not saving bush as they did some time ago. | 

Toronto.—Much coal used ; ten or twelve years supply of wood. Quite a number of 
my neighbors are buying firewood at present. | 

Chinguacousy.—Probably fifteen years’ wood ; coal is used extensively. 


PERTH. 


North Easthope.—Would last many years ; in fact, where ordinary care is taken of 
the woodlands, by properly enclosing it, clearing up and removing all fallen and decaying 
timber for fuel, there is a better opportunity given to young timber to grow, and it does 
grow rapidly ; in short, when proper care is taken in a twenty-acre lot, the growth o 
young timber will equal the amount consumed for private use. Ooal is not used @X- 
tensively ; possibly twenty per cent. of the farmers use it in hall stoves; it keeps the 
house comfortable during the long and cold winter nights. 

Hibbert.—No coal used ; with economy, fifteen to twenty years’ supply. 

Blanshard.—The timber in this municipality can not last more than fifteen or twenty 
years at the very most ; scarcely any farm has more than ten acres of wood left, and 
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there being no waste land in the township, you can see that we are near the end. Many 
of the farmers are using coal in their parlors, in order to make the few remaining trees 
last as long as possible. 

Logan.—In Logan are 53,770 acres ; the amount returned to me as being cleared, 
£0,000 acres ; you can add to that, 5,000 acres, which is cleared and not returned, as the 
farmers all try to return to the assessor as small a clearance as they can, to keep down 
taxation, that will leave you about, say 9,000 acres of pretty fair timbered lands. I 
should say that wood will be used as fuel generally for the next fifteen to twenty years. 
Out of the above 9,000 acres, the Canada Co. own and have in their possession, 5,800 
acres, which is very fairly timbered ; and as they are not selling land or timber, you will 
see that they have a very large supply. There is not much coal used in this township. 

Elma.—There is a sufficient supply of second-class, or soft wood, for over fifty years ; 
that is, supposing no fire should run through it and burn it down. First-class wood is 
not in great supply. In our swamp lands, which contain the supply of wood, I am of the 
opinion that fire will diminish the supply very rapidly, as those lands ‘are all being 
less or more drained, and when dry are very apt to be overrun with bush fires. 

Wallace.—Coal is not used in this township ; total acreage, 49,809; acres cleared, 
32,591 ; acres of woodland, 6,675. The farmers are not cutting down timber for clearing, 
except small parcels, where there is some local cause for it. Besides the acres of wood- 
land given above, there are about’7,000 acres of swamp land, from which a considerable 
supply of firewood may be gathered. 

Eliice.—Supposing the wood in our township was used exclusively for home con- 
sumption, the timber would likely last for forty years, if no fire were to destroy it in the 
meantime, but its likely that fires will occur in the near future, as we have had fires 
which have burnt down thousands of acres of timber where lumbering has been carried 
on, and in some places the fires ran into woods which had not been culled, on the low- 
lying lands, where it will most likely catch again, the first dry summer, Very little coal 
is used in this township, perhaps not twenty tons in a year. 


PETERBOROUGH. 


Monaghan, South. 


Little coal used ; should say fifty years’ wood. 


Prince EDWARD. 


South Marysburg.—Little coal used ; twenty years’ wood. 

Sophiasburgh.—Consumption of coal is increasing ; fifty years’ wood. 

North Marysburg.—Probably six or eight years would destroy our wood, if coal 
were discontinued. I might add, that owing to our geographical position, being nearly 
surrounded by water, thus exposing our woodland to the cold, freezing inclement winds 
of winter, a great amount of our standing timber is at present in a state of decay, and 
landowners are clearing off the wood on this account. Coal is our present fuel, and with 

present prices, will, in a short time, supplant wood. 
Hillier.—Many years’ supply. 
WATERLOO. 


Wilmott.—Many use coal to some extent ; supply of wood, by careful management, 
-suflicient for the present generation. 

Wellesley.—Some coal used ; perhaps sixty years’ wood ; 9,000 acres bush. 
Waterioo.— Villages and many farmers using coal, one-fourth of the township being 
in bush and little clearing being done for farm purposes; with care, the young timber 
will supply the decrease. ; 


[ 


WELLAND. 


Willoughby.—Probably twenty years’ supply. 
Bertie.—One-sixth bush ; perhaps thirty years’ supply. 
Crowland.—Twenty years’ supply. 

| Stamford.—One-half use coal in winter ; twenty years’ supply. 
_Wainfleet.—No coal used ; fifteen years’ wood. 
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WELLINGTON. 


West Garafraxa.—Little coal used ; fifteen years’ wood. 

West Luther.—No coal used; forty years’ wood. 

Guelph.—Coal partly used ; twenty years’ wood. 

Puslinch.-—With careful husbandry, and barring accident by fire and tempest, twenty- 
five years’ supply. 

Nichol.—Some coal used ; twelve years’ wood. 

Arthur.—Little coal used ; perhaps twenty years’ wood. 

Maryburgh.—Coal somewhat used ; forty years’ wood. 

Eramosa.—Thirty-five years supply. 

Pilkington.—Ooal much used ; most farms have six to ten years’ firewood. 

Minto.—The farms here are nearly all cleared; firewood obtained with difficulty ; 
coal must soon be extensively used. 

Erin.—Coal little used ; twenty years’ wood. 


WENTWORTH. 


North Glanford.—2,063 acres of wood returned ; but, I think, that although that 
number of acres may still be termed timber land, there is not more than one-third or one- 
half at most, of the amount of timber that originally stood upon the ground, it having 
been constantly, for years, thinned out for fuel and other purposes. As to coal, it is 
being pretty generally used in winter for heating purposes. 

East Flamborough.—Much coal used ; thirty years’ wood. 

Ancaster.—Coal considerably used ; the supply of firewood is fast diminishing ; and 
without more care and economy is used in the future, will be exhausted by the next 
generation. 

Beverly.—Hard coal somewhat used ; if the wood in the township be well cared for, 
the annual growth will supply the farms. 


YORK. 


Etobicoke.—Much coal used ; twenty years’ wood. 
Vaughan.—Coal largely used ; nine years’ wood. 
Markham.—Coal much used ; twenty-five years’ wood, or more. 
East Gwillimbury.—Coal largely used ; twenty-five years’ wood. 
Whitchurch.—Coal considerably used ; twenty years’ wood. 


In noticing these opinions, which are of the greatest importance, one point must 
be carefully remembered ; that is, that many state the position of the fuel supply in their 
townships to be such that, with care, they would have wood enough for many years. 
This is undoubtedly the case. With care to keep cattle out, as remarked, our forest 
patches would be continually reproductive ; or, which is the same thing, if the cattle be 
never let in, except when the pasture outside i is good. When the pasture is good they 
will not do the forest much harm. © But it cannot be too often impressed upon ‘the minds 
of forest owners, that the only way to preserve a wood, is to allow a succession of 
young trees to grow up; and that if cattle be let in hungry, they will nip the supply ia 
the shoot. A piece of woods, twenty-five acres, owned by the Snell Brothers, the well 
known cattle breeders, of Edmonton, furnishes a good instance of this. Here may be 
seen in full and apposite view—I quote a former description—-the difference between the 
sapling of the forest and the sapling of the field. Here is no longer the maple, no longer 
the ash of the roadside—stout, many-branched and square of stature. Here, beneath the 


air may feed teh trunk below. Here is the beech, almost ee tall, slim and a. a 
less, pressing upwards, instinctively aware that its life depends on attaining the sunlight — 
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above. Here is the yellow birch, scarce three inches through, forty-feet in height, 
destitute at this season of foliage on its few and scanty projecting limbs, and appearing, 
where a streak of sunlight falls upon its polished trunk, like a slender and rounded pillar 
of shimmering and dusty silver, All round, everywhere down the forest glades, visible 
from our carriage, rises many another youthful tree—the elm, the ash, the oak—lofty and 
beautiful ; six-inch stems, every one ; all emulously pressing to the light and life above. 
Every here and there stand the huge and older trees, but sparsely scattered ; for this 
twenty-five acres has, for this score of years, yielded annually its thirty cords of wood to 
stove and fire-place, and will probably continue to yield as much, as the ‘process of re- 
production is being continued in full vigor, and the forest earth is dotted with little 
seedlings springing up, ready to be trees in turn. This piece of woods affords a good 
example of the manner in which the forest can be preserved, if care be taken. There are 
two ways of preventing cattle from destroying the forest ; one is to fence them out ; the 
other to keep their pastures rich. Cattle have always had free access to this piece of 
woods ; but the adjoining fields, where they pasture, have always been kept in heavy 
grass, the cattle never being allowed on the pastures in spring until a rich growth has 
appeared. The consequence has been that the cattle have gone through the bush when 
they chose, without any. inclination to feed on the young trees. It will be observed that 
patches of wood so kept are not so able to suffer loss from wind; the trees originally 
left at the edge, their trunks weakened by the force of a sun, to which they were unused, 
would fall; but these could, either before or after being blown down, be removed and 
used for firewood. The young trees springing round the borders, and growing up exposed 
to the sun, acquire the form of the low and many-branched trees of the open plain, giving 
a border which will not itself blow down, and acts as protection against sun and wind, 
to the older trees behind it. But we must remember, that if cattle anxious for food, had 
been permitted entrance, they would have destroyed the young surrounding trees in their 
infancy. 

But what my informants generally have in their remembrance, is the manner in 
which the forest has, of late years, disappeared. It may be trusted that better care will 
be taken in future ; but to state the reasons why it should be taken, let us mention some 
of the evils to be feared if our wonted course were longer persisted in. We will now 
suppose that no new plantations are grown and that the firewood is exhausted. Let us 
calculate the amount this proportion of Ontario will have to pay yearly for coal. We 
may, not unfairly, take it that these townships will average 350 farmers, needing at least 
ten tons of coal yearly, which, at eight dollars per ton, would be $5,600,000. It could 
by no means be carried for less than that price ; aud this allowance of fuel is so moderate 
that, considering the number who would use much more, the total sum could not be less 
than $8,000,000 yearly. As these townships will not give more than two-thirds of the 
growing capacity of Ontario, this would almost equal the whole amount of agricultural 
products, exclusive of cattle, exported by that part of Ontario. It is plain that so great 
a proportion of our farm products could never be made up by bringing into cultivation the 
portion now in forest on each farm. There must be very serious loss suffered, look at it 
how you will, when the supply of firewood is exhausted in, say, very probably (consider- 
ing clearing for farm purposes, which always goes on whether intended or not, for woods 
uncared for and left free to cattle, get to be such an eyesore that they are cut down and 
the land cropped), twenty years. The account then stands, that in twenty years most of 
the Ontario farms must pay a rent of from $100 to $150 a year for fuel, having as a set- 
_ off whatevor additional crops they can raise in consequence of completely clearing the 
land. Those who do not then have to pay this, in consequence of having wood still on 
hand, will have paid its equivalent in buying coal for partially or fully supplying their 
fuel from now till then. That is, taking an average ; for though many will have plenty 
then, yet that will be balanced by those who have none even now. ‘But next, it is an 
important matter that they will certainly not get this set-off of the increased production 
of crops consequent on full clearing, for, if there is anything well proved by repeated 
testimony in America, it is that when the woods are nearly or quite gone, the farms do 
not yield the good return to the husbandman as when such remained in forest. It can- 
not be too impressively stated that this is not due to the exhaustion of the land by over. 
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cropping, for neither will bush land yield nearly as well when first cropped as did its 

adjoining bush land at the former period. It will come to this, then, ona rough but 

pretty just calculation, that in about twenty years the farms of Ontario must pay $100 

to $150 each, yearly, for fuel ; this not being repaid them by the additional land under _ 
cultivation, as experience shows that their crops will be at least so much the less remun- 

erative when the forests are gone. 

It seems to me that in this condition of affairs there is but one source for the 
provident farmer, who wishes his farm to retain its value, to pursue—that is, he should 
plant a strip of timber, choosing, of course, the most exposed aspect of his farm, and 
thereby obtaining at once shelter and certainty of future fuel. Such strips should bea 
hundred feet deep at least. People who have only seen the natural forest, and often only 
that when it has been thinned by many successive cullings, have very little idea of the 
quantity of wood which a small portion of land properly planted and given ordinary care, 
can be made to yield; that is to say, when the trees are placed at about four feet apart 
each way. 

They will then grow to trunk instead of branches ; and the same ground, which one 
tree grown in the open would have occupied with its spreading limbs, might give, in some 
cases, as many as forty or fifty tall, straight stems, say eight feet apart, after thinning 
once. After some time, half of these could again be taken, and wood, easily worked 
and split, procured all the while. Open planting gives trees full of knots; the close 
planting gives clear timber. It may be understood by this how very different is the 
return obtainable from ordinary bush land to that which might be expected from a regu- 
larly managed plantation. I would like, did space permit, to give my readers some idea 
of how this is done in Europe, where a forest is reproduced in rotation, an acre being 
planted for every acre cut ; and the trees standing at even distances, as regularly as 
vegetables in a garden. 

As soon as our land-owners actually realize the description of what may be called a 
wood famine, which must soon overspread America, when the process of culling which 
now exists has exhausted the areas of valuable woods, planting will commence in all 
directions. Within a few years, those who are provident and far-seeing enough to com- 
mence at once will see buyers approaching their doors, with, ‘‘ What will you take for so 
many of those second-growth elms?” or “I would like to purchase a good many white ash 
from you ; I see you have some hundreds there.” Those who haye grown hickory will be 
able to get a price for it which will put them forever ‘out of conceit” with wheat grow- 
ing. They will find, if judiciously planted and cared for, the wood lot yields more dollars 
per each acre than any five on their farm. 

It appears to me that, though undoubtedly progress is being made, and hundreds 
now plant trees and care for wood lots who would not have done so but for the efforts 
made to spread information on the subject, yet this progress will be probably so slow that 

_the twenty years will pass and the evil will be on us befere we have replaced or conserved 
by even one-tenth the amount necessary. What is needed is some general movement by 
the leaders of the community, and I will suggest one. 

If you speak to a farmer who has tried planting forest trees to any considerable 
extent, he will tell you that though young trees of all descriptions are obtainable in the — 
forest, yeé practically, when sought for, it is difficult to find the class most suitable to 
plant. The forest sapling is generally inclined to spread its roots in a manner which 
renders it difficult of success in planting, or to send down one long tap root, often very 
hard to manage. Of course they are often planted out, but with the exception of the 
maple, an easy tree to move, there is frequently much trouble and many failures. They — 
do not give the decided yearly growth of a transplanted seedling, for the reason that their 
roots are not such as to adapt themselves at once to the change. The nursery tree is, or 
should be, twice transplanted when small. Each change gives a greater number of — 
healthy fibres to the roots ; and by the time it is planted out ultimately, in its destined 
position, it should possess a considerable number of root fibres, full of life, which im-— 
mediately take hold of the soil, and draw such nourishment from it that rapid growth is 
generally the result. There are many means, too, used with certain kinds of saplings, to — 
improve the roots, and root pruning. The last, by the way, as I have pointed out tomy 


readers, is possible in the woods. But ina nursery, where you have a large expanse of 
easily worked earth, and situated, which is a very important matter, in a part of the 
country fit for the operations you contemplate, the raising of immense numbers of young 
trees in excellent condition for transferring to other localities is, with proper assistance, 
So easy a matter as to render it inadvisable to use forest grown trees. What I would 
suggest, as the only plan likely to give us plantations of forest trees throughout the 
country in time to*meet the scarcity of fuel and timber, which, as shown, is rapidly 
approaching, is that sufficient appropriation be made to maintain public nurseries, either 
by the counties where they are most needed, or by the Government, where large quantities 
of young trees might be grown and distributed free to those who would agree to grow 
plantations of larger or smaller size. This would not interfere with any nursery business 
{though even in that case the few must give way tothe many); but it could not, for 
very few plantations are aitempted, the trees being generally placed in rows, which will 
yield shelter, but never a quick, tall growth of timber. They will give the hard, knotty, 
“second growth,” valuable for much, but not for the purposes spoken of here. Let the 
professional men sell for the purposes they at present provide for ; but this other, the 
great necessity, will not be met without extraordinary aid be given. It is just, too, that 
the farmers be aided to replant, for the cities have shared in the spoils of the land which 
has been cleared, and should assist in its partial re-foresting. I have reason to believe, 
from many assurances, that if such were grown and distributed, they would be, by very 
many, gladly received and cared for. It is easy, no doubt, to make objections to this 
plan, but it should be remembered that no other has been found capable of trial. Time 
goes on, and if no general move be made the country will suffer much. With so many 
farming competitors we should look to the sources of fertility, an1 above all, to the great 
one of tree preservation, the real need of Ontario. 
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FORESTRY EXAMINATION OF TWO TOWNSHIPS. 


Novres From MARKHAM. 


T'wo townships in Ontario, St. Vincent and Markham, have been selected this year 
for thorough forestry examination, as they were respectively on the northern and southern 
borders of the Ontario peninsula—the tirst close to the Georgian bay, the second rather 
removed from Lake Ontario, but still within its influence. These townships were com- 
pletely traversed, every concession and side line being visited, and the opinions of all 
farmers, as far as possible, secured. What was noticed in Markham was that all agreed 
fall wheat was much benefited by the shelter of trees, and many stated that it was useless 
to attempt growing it without shelter. All agreed that grass was benefited by shelter, on 
any side, Some, but very few, objected to the shade thrown to the north by lines of trees, 
All, as a rule, thought more tree planting was very necessary. Wherever farmers were 
well read on the subject, and able to plant, they were establishing rows of trees round 


their farms. It was noticeable that many held the view that a wind-break on the south 

as as valuable as one on the north. Nearly all agreed that the rainfall was much more 
variable and distributed in a manner less useful to the farmer than when larger forests 
existed throughout the land. The general impression left was that Markham, having 
many farmers possessed of means, would soon have nearly every farm partially surrounded 
oy trees, and that plantations of larger extent might shortly be looked for. Following 
will be found a great number of opinions from various farmers, all, or nearly all, it may 
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be noticed, freeholders ; from these, if my readers will go carefully over them, much may 
be learned :— 


J. Brumwett has a bordering bush, of poplars to the east which much benefits crops 
near. East and west wind-breaks would cast some injurious shade to the north. From 
north to south not at all. A number thus across the country would be a great advantage. 


J. Farr—Wind-breaks would be valuabie ; would prefer elms as*easier to plough 
near. Of resinous trees cedars are most friendly to the soil. For dry land they should 
be taken from dry land. 


Mr. James has two fields protected on the north and east by a second growth of ° 
young pines, about thirty-five or forty feet high. These two fields have had “excellent 
crops of fall wheat twice in succession, while the wheat over all the rest of the farm has 
not been nearly so good, and this, notwithstanding that these two fields have never been 
undrained, while the rest is well ‘under-drained. Mr. James considers that, though drain- 
ing is undoubtedly good, yet shelter from trees is better for fall wheat. Even right over 
the under-drains the wheat often failed, but succeeded with the exception of very small 
patches, where the bush gave shelter. Mr. James has also a long stretch of young pine 
wind-break in front of his farm. He finds no injury whatever from the pines near the 
crops. Would preter spruce, as it spreads its branches near the ground and thus | gives 
more shelter than pine, which have their branches some height up. 


Mr. Duncan—Bush on the north and west makes his fall wheat and grass much 
better there. A double row of spruce twenty feet high makes grass much better and 
heavier that side of the field and a good way across. 


Mr. Marsu has bush on the north side. No difference in the spring crops, but so 
much in fall that wind-breaks would have saved nineteen-twentieths of his crop last year, 
which was so badly winter-killed where unprotected as to necessitate ploughing up nearly 
the whole. 


Mr. Cicety finds that the crops are helped by “are both fall and spring. Has. 
noticed that the grass, where sheltered to the north by a row of buildings, is much better 
and taller. Has lately planted some hundreds of young cedars three feet high, and 
though taken from a wet swamp, they have all done well. Is so convinced of the value 
of wind- breaks that he is about to plant a row along the whole north and west of his. 
farm. 


q 

| : 

Mr. Lyyert has bush on the north and east. Fall wheat is:always a surer crop there. | 

The present small portions of bush in various parts of the township cannot give much 
protection, but lengthy rows of trees would be of great value. 


Mr. JacquEs, on the celebrated Rennie farm, is strongly of opinion that the presence — 
of woods benefits crops, especially fall wheat, but the others ‘largely by the influence of — 
the moisture in the ground which decreases as the woods are cut. Intends himself to | 
finish out the tree planting in lines on his‘farm, and preserve all the bush now on it — 
carefully, only using fallen trees for fuel. | 


Oup Minter HomesteEap— Here is one of the finest wind-breaks in Ontario, a double — 
row of pines planted thirty-five years ago, forty feet high, and three rows of spruce all — 
ten feet apart (the pines to the outside) planted twenty-three years, and now taller than © 
the pine. This surrounds an orchard of about two acres. The clover in the orchard is a — 
heavy crop and grows as thick close up to the trees as elsewhere. The fields to the north © 
and west show no injury whatever from shade, the grass growing as well close up. Mr. — 
Miller, as son of the late proprietor, says: It is of the. oreatest possible service to the farm. — 
Mr. Miller has planted wind-breaks at his own farm a “mile off. and would not be without 
them for thousands of dollars. Would pay that difference if buying a farm. When he- 
went on his place could not grow anything with ease for the wind, which blew his young” 
rose trees to pieces. Has it. now well sheltered, Gave the statement that all fall wheat * 
near not sheltered largely failed. .Where sheltered on any side, it was a good crop. — 
Fields near here, not sheltered, of ten acres, lost four out of the ten. Would not object 
to anyone planting a wind-break south of his land ; considers the benefit of checking the 
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force of the wind much greater than the trifling loss by shade. Would be glad to see 
farmers induced to plant long lines of trees ; if done generally it would be the best thing 
possible for the country. : 

Mr. Miuier (a namesake) has planted a fine row of pines round his grounds and 
found them of the greatest possible benefit. These were planted the first new moon in 
June, which was considered the best time. Cedar he finds succeed well and grow large 
and fine wind-breaks. Is planting a field, three acres, with maples as a grove. He will 
fill some of the field, being low, with soft maple and cedar. Agriculture will be almost 
impossible here unless more trees are planted to check the wind. Believes from his 
experience that if much of the land were in trees the rest would grow more than now 
when it is mostly cleared. Has planted a great deal on his place. 


Mr. Hoover—Shelter does not benefit spring crops so much, but winter crops are 
much the better for it. Sheltered fields have always much the best fall wheat. 


Mr. Lowry has two fields sheltered by woods on the north and partially on the west. 
These fields he can always depend upon for a crop of wheat. It will grow there with 
poor culture better than elsewhere with good. One end is exposed and there the north. 
west wind always kills the fall wheat. All along the rest the wheat keeps good for about 
forty rods from the woods, when it begins to winter-kill, Mr. Lowry believes that spring 
crops also are much benefited by shelter of wind-breaks or woods, which he considers keep 
the moisture in the land after rains. He has planted spruce wind-breaks round his 
orchard and means to continue it round his farm. Last year all fall wheat in the neigh- 
bourhood failed except where sheltered. 


Mr. Castor intends to plant a wind-break along the exposed side of his farm. Shelter 
is the great necessity for enabling crop to be profitably grown in Ontario. The north 
and north-west winds, which blow the snow off the fields, are one great cause of the 
repeated bad crops of fall wheat. 


| Mr. Hamittron—The shelter of woods is of such benefit to all winter crops that as the 
Woods go, wind-breaks must be planted. He has planted a row along one whole side of 
his farm this spring, using maples. 


_ Mr. Rayner—Shelter is of great value to fall wheat. 


Mr. Ktink—The great trouble in growing fall wheat now is that in April a cold 
wind comes along and does it harm. Did not notice any difference in Spring crops. The 
shade on the north of a bush would weaken crops for a short distance, but the shelter on 
‘the south would assist them over a much wider space. Cedar will grow fast and tall here, 
and make a much better wind-break than spruce. 


| Mr. Ganton—Though fall wheat is our most valuable crop, yet it would almost be 
jas well to give it up if no better chance arrives; has tried it three times with little. 
(success, Shelter is valuable for it; would be glad to see some means tried to afford it : 
‘even for the sake of the roads it would be an excellent thing to try the experiment of 
‘wind-breaks, as in winter it is freezing work to travel much now. With wind-breaks 
wavel would be infinitely more comfortable. Has planted cedar on the north, but it 
failed—will try again. 

| Mr. WipEmMAN would be glad to see some law which should induce farmers to plant a 
fertain number of trees yearly. A wood benefits fall wheat to a considerable distance; 
much more than forty rods. 


Mr. Parmer 


lear with rows of young trees along the sides it grew as fast again. 


' Mr. Russert—Lines of trees would weaken the crop north of them for twenty feet, 
f fall wheat is to be grown, however, shelter is necessary. His son this year had the 
pest crop in the township, in a field sheltered on the north and west. In fields without 
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shelter the percentage of crop lost was large. Has not had a stick cut on the farm for 
twenty-five years except for fuel, thereby saving an excellent bush. The shade of trees 
is very good also for cattle. Is decidedly i in favour of preserving a proper amount of trees, 
A great trouble in the way of planting wind-breaks is the expense, labour being now so. 
dear. 


Mr. Lanastarr—Shelter is valuable for fall wheat in especial and to a certain extent 
to grass. In Essa the only fields to be relied upon for fall wheat were those next the 
bush. ‘The effect of sh: Iter would be very evident half way across a twelve acre field and 
would benefit the whole field more or less. This was the case throughout Essa. 


Mr. RicesorouGu’s farm is almost entirely without shelter, although his crops, 
especially spring crops, are always up to the average. On one field, protected on the west — 
by rows of pines and cedar, his fall wheat was good i in seasons when it was killed in the 
other portions of the field. The soil is clay loam. He has planted a considerable num- — 
ber of trees and would be willing to plant more, especially if the cost of procuring suit-— 
able trees were diminished. Has intended for some time to protect the north side of his 
farm with trees. Is in general in favour of more extensive shelter being provided from 
the north and west winds, especially for fall wheat. Regrets the neglect he has noticed — 
in the matter of planting timber. . 


Mr. Nos.e has noticed that his crops are almost always better preserved when they ~ 
are sheltered by woods remaining on the west. His land has been long cleared. Is © 
strongly of opinion that even wind-breaks would be beneficial in the way of drawing ~ 
moisture, but does not think that if planted near roads they would have any material — 
effect upon them, as the wind-breaks would not be wide enough. He prefers evergreens, — 
especially Norway spruce, to any other kind of treé. Has had great trouble from cattle ! 
upon the roads destroying the trees. He hus procured from Nebraska some seeds of the | 
Box elder, a variety comparatively new to Ontario. Is greatly in favour of having lines 
of Norway spruce planted along the roads, as they would furnish shelter in winter and 
would also greatly increase the amount of produce. Intends planting along the north © 
side of his farm, which borders on the road, a wind-break consisting of two rows of — 
maples and a row of spruce in the centre. Mr. Noble is willing to expend on tree-plant- — 
ing and is satisfied that his investment will be repaid by the ornament as hides as the — 
profit derived. 


Mr. Rozpert Cannine believes that evergreens are less injurious in their immediate — 
vicinity to crops than deciduous trees. Finds the protection afforded by shelter on the © 
north-west advantageous. The evergreens are better than maples—for example, because © 
they afford most shelter during the winter when the protection is most needed. Has — 
planted a large number of spruce, mainly for shade and protection, with splendid success. 


- Mr. Hucu Cannine pointed out the case of one field of fall wheat, protected on the © 
north and west by old woods, where the crop is not killed at all, while another field on 
the same farm not protected’is badly damaged, to the extent of one- third, though the - 
land is of the same quality, both fields drained and both sloping to the north. The country ~ 
as it becomes more cleared will lose its moisture, the result being that it will not raise 
fall wheat so well. It is better to have the trees planted on the north and west of the 
farm irrespective of roads. Likes trees that grow up quickly and would prefer a mixture - 
of evergreens, maples and elms for example. He has had good success with balsams_ 
taken from the swamp, which if well planted and cared for, he believes as good as an { 
kind ; also maples, a number of which he has planted. 


Mr. Morris has known cases where the shelter made so much difference that he has 
better crops in sheltered parts where the soil is comparatively poor. As the woods dis- 
appear the climate will become much colder and the land will become dryer. Even the — 
soft maples are becoming scarce for planting purposes. | 


Mr. McLean has some woods remaining as a shelter from the east’ and south which 
he regards as no disadvantage, and during some winters a positive advantage to fall wheat — 
from the protection afforded by the coat of snow which could be collected, but in the case 
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of spring crops he considers that a wind-break on the south would hinder and delay sow- 
ing operations. In the case of protection to orchards they would be of great benefit, 
especially on the north and west. He would plant trees along every road side, as they 
will not affect the state of the roads materially. In his neighbourhood there is a fixed 
intention on the part of many to plant to a much larger extent than formerly. Would 
prefer evergreens in some localities and maples in others. He has planted a number of 
both kinds, spruce as shelter for fruit trees, while maples are ornamental in summer in 
places where protection in winter is not so urgent. 


Mr. GRAHAM would plant trees on the road side rather than on the farms, but he 
would require that laws be enforced preventing cattle from being at large. Trees in the 
roads would be less bother to the farmer ; it is the fact of so many cattle being at large 
upon the roads that has prevented him from planting. He is of opinion that if some- 
thing in the way of protection by trees were provided fall wheat might vet be successfully 
grown in his neighbourhood. In his opinion spruce trees would be the most useful. He 
has cleared some bush off lately and it has had the effect of letting the wind to his 
neighbours timber, causing very great damage. He is strongly in favour of Government 
assistance in the way of procuring suitable trees that will branch out near the ground. 
Cedar suits certain soils only ; the Norway spruce has been observed to do well wherever 
it has been planted. He is satisfied that there is not enough tree-planting being done. 
Tt requires encouragement on a more extensive scale. 


Mr. Ropert FRENcH believes that if he had wind-breaks planted on the north-west 
of his farm he would be able to grow fall wheat with more certainty of a good yield than 
at present. He has planted out a young orchard and will protect it on the west and 
north with spruce trees. He has been very unsuccessful with maples procured from the 
woods. He thinks that the injury to the roads by the trees planted along the road would 
be slight. Like the majority in his neighbourhood he favours spruce for planting, 
although soft maples are best for furnishing shade for cattle. 


Mr. Crospy—On low lands soft maples and elms and the native cedar are the best 
suited for hedges, and better than hard maples. It must be a good plan to plant trees 
both for ornament and protection, especially for winter crops. Would plant among fruit 
trees other varieties, such as walnut, butternut, etc. for protection. He is satisfied that 
the presence of trees on the streets of villages, etc. has the effect of making the atmosphere 
more healthy. Trees planted along the road can be trimmed up so as to remove any incon- 
veniences from shade to the roads in spring time. There is no difficulty as yet in pro- 
curing trees, the native varieties, soft maple, etc., although there is not enough being 
done in the way of planting. If planted in the proper places the trees might afterwards 
be utilised as posts for stretching wires on. 


Mr. HacErman last year had a crop of fall wheat, part of which was protected by 
bush on the north. He found it necessary to plough up all the field except the small 
portion protected and believes that if it had all been protected his crop would have been 
saved. Trees planted along the roads running east and west would have a bad effect on 
mud roads. If genuine interest were created in the line of obtaining suitable trees and 
planting them as protection for exposed parts of the country it would have a highly 
beneficial effect, increasing the amount of produce as well as improving the general appear- 
ance of the country. 


Mr. Vincent JoHnson—For the last two years whatever fall wheat was saved was 
in most cases due to the shelter of bush. Lines of evergreens would do but little harm 
by shading a small strip of land compared with the benefits obtained. He would raise 
more grain on his farm by allowing one rod along the north for the purpose of furnishing 


'-awind-break. He prefers evergreens. Has had wheat protected on the north-west and 
noticed that it has been ripe earlier, and the grain has been plumper. 


Mr. JonaTHaNn SiateR—Shelter from woods is beneficial, principally in the case 
fall wheat and grass, although the moisture that is in the soil adjacent to woods impro 


' other crops as well. The protection from high winds is beneficial to crops at a dista 
of a quarter of a mile at least. The advantages of having trees planted on the roads 
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out balance any drawbacks that may occur. The disadvantage to the roads from trees 
planted on the south side would be greatest. Has thirty acres of bush remaining and has ~ 
not found it necessary to plant, except for ornamental purposes. His woods are becom-— 
ing thin ; he is endeavouring to preserve them by keeping cattle out altogether. Govern-— 
ment should interfere in the wholesale destruction of woods that is going on in the way 
of compelling those who cut away timber to plant other trees to replace it, a plan which 
is followed in some parts of Europe. | 

In Mr. Goutn’s neighbourhood good timber is becpming scarce. He would be in © 
favour of some plan by which evergreens might be furnished to form wind-breaks, 4 


Mr. Lexx has not planted any trees and does not believe that rows of evergreens — 
would furnish a sufficient wind-break to be of any material benefit. They would also — 
take the strength of the ground and stunt the crops in their immediate vicinity, though — 
he admits that the bush he possesses, twenty or twenty-five acres, has in different cases — 
preserved his fall wheat. 


Mr. JoHN Crark, Headford, considers the presence of trees an sateen to crops — 
as well as a shelter to buildings, fences, etc. He has found them a benefit to crops of — 
fall wheat. His own intention .is to plant to protect his house and garden, which are © 
built on an elevated spot, but would not go to any great expense in the way of plant- — 
ing systematically for shelter to crops. 


Mr. SANDERSoN—Cedar is as good as Norway spruce and it can be procured quite 
easily. Cedars are quite as good on high land as low when once they are started ; he — 
can point out cases of the cedar growing to the height of from 10 to 15 feet on high 4 
land. 


Mr. FicHELpER’s woods shelter fields from the north winds and protect his wheat in — 
seasons when it is killed in other places. Has planted maples on the east front of his 
farm, some of which have been killed by cattle on the roads, also by vehicles being driven 
along the side of the road. If he had a wind-break planted along the north side of his 
farm it would be a great benefit to it. Has planted a number of walnuts in his woods © 
with a view to profit from them in the future. A small number of pines. were planted, ~ 
but all died. Has planted spruce for a wind-break for the house and garden. | 


Mr. Miter had fourteen acres of wheat sheltered on the north and west by woods — 
on land sloping west, of which about six acres was saved by shelter from the bush. <A 
considerable part of the woods was cedar. His land is rather low, heavy clay, and — 
undrained, fifty rods of shelter on the north have been chopped off last year, rye sowed in © 
this is rather a poor crop. He has planted cedars to a large extent (500 rods) on his farm 
which he intends to use afterwards as fences, though some of them have died. Some 
were planted close for a hedge, others four or five feet apart. He considers that cedars. 
suit his land best—they are hardy and furnish shelter in winter, as it is only in winter 
that shelter is needed. In low, wet land they must be planted top of the ground with 
some soil thrown on the roots, otherwise they die ; they grow slower than spruce. 


Mr, F..Ecuarpt has a fairly sheltered field which raises wheat every third 
year. Last year was the first time that a failure occurred and this on only about 
five acres on the least sheltered part. Another field (thirteen acres) south of it unpro- 
tected, was all ploughed up. In his lane, part of which has pine trees along it on north, 
it is always clear of snow when the rest of it is drifted. Regrets that he had not left a 
row of trees wherever he had a fence. Has a swamp lying to the east of his orchard 
which has been a protection, though he would rather have it to the west. 


Mr. Prine does not consider the protection of a swamp wood that he has on his 
place of any material benefit to the crops; it affords however a shelter from the west 
winds to his house and buildings. The path runs along the south edge of the swamp and 
in winter is protected from snow drifts. 


My. Witt1am Latimer has no woods on his farm nor shelter from trees of any kind 
He sowed six acres of wheat the last two years, and lost the crops from the effects of — 
winter-killing. ‘Two of his neighbours had wheat saved, but in every case it was sheltered 


ee, 


in some way. Another neighbour who has no bush has not sown fall wheat for the last 


two years on account of failure before. Is strongly in favour of tree-planting for orna- 


ment and shelter. He pointed out a short row of cedars closely planted along a fence 


sheltering a field of his which lay to the south ; when he had wheat or grass on this field, 
about six or eight rods from the fence was good, the rest killed. 


Mr. ALEx. PRINGLE has twenty acres of bush on the west side, and half of his farm 
is protected by a row of trees left running north and south to the south of his bush. [ast 
year he had fifteen acres of fall wheat in the field lying to the east of this ; seven and 
a-half acres nearest to the woods were a good crop, the other entirely killed. The effect 


of the woods extend over ten acres at least. The land is drained and slopes to the south. 


In his neighbourhood many are planting maples for protection to gardens, orchards, etc., 
from the north winds.. Would preter having the trees planted on the road. Has planted 
trees, but they have not reached a sufficient height to be of benefit to crops. The benefit 
ot shelter is confined to fall crops. 


Mr. SUMMERFELDS has examples of fields sheltered on every side. One small field is 


in fall wheat, protected on the south-east. It is not killed out, but the land is new, low 
and swampy, which has kept it backward. Most of his land chad lies between the bush 


is pasture, and grows good pasture. 
Mr. C. Houck has twenty acres of woods sheltering the east side. He cannot see 


any benefit that is derived from woods on that.side. He sows fall wheat seven or eight 


acres each year. Occasionally it is good. He points out a case where shelter was a 
benefit on the north, a field of a neighbor so sheltered being the only piece of wheat 
remaining last year. 


Mr. Nieuw has protection on the west from old woods. A couple of acres farthest 


away from the woods has been killed in fall wheat, the other eight acres remaining. He 
das planted 125 spruce trees, all living, to form a protection to buildings. He would 


prefer evergreens, especially Norway spruce. 


Mr. Joun Bruce gives an instance of a farm sheltered by a belt of trees about one- 
eighth of a mile wide and over a quarter of a mile long, sheltering fields on the south, and 
never in any case has he seen the fall wheat fail when so sheltered. He has often noticed 
that a shower divides when there happens to be a clearing of any extent, each part follow- 


ing the wooded country. ‘Trees are valuable as conductors between the atmosphere and 


the earth, and tend to preserve the moisture ; the effect of clearing too extensively is to 
produce sterility and drought. His brother bought a farm to the north of him in order 
that it might not fall into other hands, and the timber be cleared off, He does not 
believe that coal will ever take the place of wood for fuel. 


Mr. Burron’s farm lies facing the east, with the town line along the north. He has 
thirty acres of bush on the west, and the benefits of which he has found to be so great 
that he has commenced planting a wind-break of maples and spruce along the north side. 
He believes that cedars could be planted out at a small expense. They would grow toa 
sufficient height to make a good wind-break. Basswoods are not injurious to the land ; 
he has one here and there - scattered through his fields, and will preserve them by all 
means as shade for his sheep and cattle. He is satisfied that anything in the way of 
planting must be done on a thorough plan, not in patchwork.as formerly. A solid cedar 
hedge, backed by woods, has grown so high along the line to the east of his farm that 
they begin to affect the roads, but he would strongly object to having them cut down, 
and would only trim them to the proper height. It is only for a short time that the roads 
are kept damp in the spring.* In his orchard, which has until just lately been entirely un- 
protected, many of the fruit trees have been destroyed by frost. The frost split the bark 
and ruined the trees. Also wherever the blossoms have been protected in May the fruit 
crop has been good, a slight frost at this time of the year having ruined the prospects in 
the case of unprotected trees. He prefers planting the trees on his own premises as close 
to the line as possible, with the view of forming fences when large enough. 

Mr. Raymer believes in cutting out the big timber and leaving the smaller. He 


thinks this is the best way to protect. The people are themselves to blame for slashing 
out all the timber. 


Mr. Martin Wipeman has about twenty acres of bush on the west ; wheat sown 
beside it was killed on the side farthest from the bush, one-quarter at least, and even then 
he believes the bush saved it to some extent. Bush on the south he considers a disadvan- 
tage ; he would rather have it away. . 


Mr. Rezsor lost six acres of wheat which was not sheltered: Would be willing 
to plant trees if any laws to that effect were passed. 


Mr. C. B. Hoover—The grain is always plump wherever it has a tree, whether 
orchard or a single tree, in the middle of the field. Has observed instances where sheiter 
saved fall wheat, while all exposed near was killed. 


Mr. Joun Witiams has a row of spruce along the north of his buildings perhaps ten 
rods long, planted about twenty years ago. They form an admirable wind-break for the 
buildings. 

Mr. Hoover has forty rods of spruce, twelve years old, along the west side of his 
orchard, about twenty feet high. They form a protection when the fruit is nearly ripe. 
On the east’side of the orchard there are woods which shelter it from the east wind. “Five 
or six feet from the spruce wind-break the grain does not do so well. They don’t branch 
out far enough yet to do great injury. He considered them especially beneficial to build- 
ings and fruit trees, but not so much to crops. 


~~" Mr. T. Wittiams has a wind-break by about sixty rods long, consisting of spruce and 
cedar about twenty feet high, which he considers worth a thousand dollars to his farm. 
It runs along the north side of his orchard, and invariably protects the fruits, when in no 
better orchards it is destroyed. He considers spruce trees:the best, and next to them, 
cedar. He is preparing to plant spruce along the north and west of his farm. He will 
have nothing but wire fences in crder to get on the land ten days earlier in spring. The 
trees did not keep the land wet in spring because the snow was of even depth. .He can 
work the land on the north of his wind-break as early as anywhere, while on the south 
it is always much earlier. His opinion is that the Government should provide trees free 
to anyone that will plant them. Unless trees are planted for shelter there will be no use 
in sowing fall wheat. 


Mr. MiLye has ten acres of fall wheat on clay land, protected on the north by a bush; q 
of fall wheat and maple ; about five or six acres near the bush is a good crop ; in the rest 
fully half is killed out. He attributes the difference entirely to the shelter of the trees. 


Mr. Rouru has noticed the general benefit to fall wheat wherever it has been 
sheltered on the north and west. Ina field of his which has wocds to the east he con- 
siders that the shelter has in many cases been an injury. The field was drained, but the 
woods kept the snow on so long that the wheat was weakened. In the case ot spring 
crops, the field near the woods seemed always inclined to rust. Evergreens are the best. 
shade if raising fall wheat is the object, or for meadows. 


Mr. Woop rents his farm, and considers that any investment in tree-planting would | 
return no profit unless Jeases were extended to a much larger period than at present. He | 
prefers evergreens, when properly trimmed, to maples. j 


Mr. Grorce Ross has planted a row of spruce about twenty rods long on the north 
and west of one set of buildings. Planted about twelve years, now average twenty feet — 
in height. He finds great benefit from the shelter from the orchard, especially from the | 
frost ; “the bark does not split from the effects of cold weather. Along the east side of — 
the farm there is old woods extending about eighty rods, algo on the Nort about the same. | 
The east wind is kept off, but the east shelter is no great benefit. He believes that the 
clearing has had the effect of injury to the land, nor have we now the same showers as. 
formerly. I vergreens, especially spruce, are preferable. He has planted 160 rods of © 
maples. | 

Mr. Joun Youna, for the last two years, has sown ten acres of wheat unprotected by — 
trees, and had to plongh it up in both cases. His land is all drained. He has noticed ~ 
that as a rule the fall wheat has been better when sheltered by woods. | | | 
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Mr. Rosert Cunnineuam has three acres of woods forming a shelter on the north. 
west. The field (14 acres) next to it had fall wheat on last year, and it was all ploughed 
up except about two acres sheltered by the woods. He attributes the difference entirely 
to the shelter. The field sloped to the east ; it was so high that it did not require drain- 
ing. Wind-breaks on the north are beneficial for the crops. He intends planting all 
_along the road maples two rods apart. If planting on his own land, along the roads at 
least, he prefers the white ash to evergreen, but for a wind-break the evergreens are the 
best. | 


Mr. Smitu has noticed the general benefit to fall wheat from shelter on the north and 
west. He considers that lines of evergreens would take up too much land to be of any 
material benefit to the crops, that is, if they are thick enough to become a wind-break. 


Mr. Hoae considers that land gets dryer and poorer the longer it is cleared. This 
is to be accounted for mainly by the removal of the woods. Norway spruce would give 
the best shelter, and would grow best on his land, sandy loam. He does not think that 
‘the trees would injure the roads. 


Mr. THos. Brown has seen fields of wheat totally destroyed where there was no 
shelter, when in cases where there was wood the crop was saved. Where the land is 
drained it will do better without shelter than land that is not. Wind-breaks will make 
land comparatively valueless for grain as far on the north of them ag the shadows are 
cast at midday. Evergreens would do best, as the shelter is needed in the latter part 
of April or the beginning of May, often the most trying time to fall wheat. 


Mr. Joun TRUDGEON has ploughed up his wheat for the past two years; unsheltered 
He believes that the land as it becomes more clear retains less moisture. Wind-breaks 
along the road would do no injury, but he would plant them along the north and west to 
be of benefit to crops. 


Mr. Isaac BRumMELL—This spring sheltered wheat is comparatively good ; where it 
is exposed it is killed. He has no winter wheat. He has seen in a cold spring that 
spring grain sheltered does better. He has not planted trees as shelter, but considers 
that he could select trees that, if planted along the north of his farm as wind-breaks, 
would repay the cost of the ground taken up. He would prefer evergreens because they 
afford a shelter at every season of the year. 


Mr. Wiut1aAmM Lewis—<An orchard stands in the north-west corner of a field, and 
every time he sows fall wheat in this field he is sure of a crop, and the wheat fais in 
other places. No difference in the draining or slope, though if anything, other places of 
the farm have the advantage in the way of rolling land. For general benefit he is in 
favour of tree planting. He believes that any loss of land that is taken up by a wind- 
break would be made up by increase in the crop on the rest of the farm. He would 
prefer to see them planted in a zig-zag manner. LEvergreens are preferable. 


Mr. STOUTENBURGH says that he found the benefit of a bush one and a-half miles 
long along the north of his farm with a road between. He never had a failure on any 
part of his farm in fall wheat while this remained. His wheat as a general thing is 
damaged since this was cleared up. He has a bush on the south of him ; it is no advan- 
tage, though not aninjury. His land is pretty much drained. His orchard shelters his 
crop to the extent of fifty rods in fall wheat ; other grain needs no shelter. Is strongly 
in favour of some plan by which lines of trees might be planted out through the country. 
Has seen the showers fall on the ridges and where the woods are. Nursery trees will 
grow much quicker and surer than trees got in the woods. Pine trees (half a dozen, fifty 
feet high) on the north side shelter the wheat twenty rods in a streak. A wind-break 
running east and west will be no injury whatever to the farm north of it. 


Mr. JenninGs has planted eighty rods of maples on the inside of the fence. He has 
tried Manitoba maples, but they grow too much from the roots in the way of suckers, 
Prefers tamarac, cedars and baisam mixed. Cedars twenty-five ‘years planted have been 
thinned off several times. They are large enough now for posts. Would plant rows of 
trees mentioned above along the north line; they would form a wind-break, but they 


would take some nourishment. The crops, however, that he has on the north of a line of 
tamarac and cedars are as good as in other places. ‘Trees should be selected that will 
afterwards form fuel in case they ever blow down, or if they should die. Cedars will 
grow on any kind of ground, high or low ; has never lost a cedar that was properly 
planted. Any means by which trees might be furnished at less expense would be a great 
benefit to the country. Nursery trees are to be preferred to those taken from the woods, 
The ground must be prepared for planting any kind of trees so that the roots will have : 
chance to spread. Planted some hundreds of willows as a shelter for orchard and garden, 
most of which he has since cut down ; found them a nnisance. The effect of the sun on 
the south of the wind-break impoverishes the land more than the shelter on the north. 
To form a wind-break he would plant two rows of trees. 


Mr. Mitirken considers that what ‘is needed is lines of trees across the country. 
He has on his lawn some fine specimens of Norway and native spruce. He has found 
the shelter of woods is very valuable for fall wheat, and, in fact, beneficial to crops 
' generally. Is planting a line of Norway spruce and cedar along the whole north of his 
farm, having it in great part finished now. Planted at five feet from the fence, but 
considers that he planted it too close, as the branches soon need more room. Has about 
twice too many trees in it, which will give him every second tree to take up and replant. 
Believes that if a number of farmers would plant rows, the benefit would be very great. 
Has a row of pine about thirty feet high. The benefit from these would extend nearly 
across a square ten-acre field. Finds the second week in June a very good time to plant 
evergreens. A young spruce brought by him from New Brunswick (native there) seems 
of a better foliage than either the Norway or Canadian. Considers that shelter from the 
South-west side is also often serviceable, especially in preserving apples from the strong 
fall winds which are apt to blow them down.. f 


Mr. Hoop—Shelter is very necessary, not only) to fali wheat but to spring crops. 
Has grass, where sheltered by a line of trees, a fout higher than where it is not, and in a 
field of about seventeen acres, largely in clover, and having the shelter of a wood on the 
north and west, where the shelter exists the clover is very high and rich, while elsewhere 
it is very poor. re a 

Mr. Reesor, Sen., states that shelter is always valuable to both spring and fall 
crops. Where the shade of the trees extends there will be some diminution in the crops, 
but nothing compared to the gain derived by the rest of the field. He and his fawily 
have planted very largely, being convinced of the benefit of wind-breaks. Is of opinion 
that the roads are excellent places to plant on, as it shades the crop less, while the shad 
does not to any great extent injure the roads. Pointed out a considerable length of road 
so shaded which was but little if any injured, while, on the other hand, the shade was 
very pleasant of a warm day. A field close by on the Reesor property, sheltered on the 
east by f rest and on the west by a row of young maples, has now one of the best fall 
Wheat crops in the township—a dense mass of wheat ears extending from fence to fence 


Mr, Cottn RexEsor—Shelter is almost indispensab'e in many seasons for fall wheat, 
He had thirteen acres last year exposed on the north and west, which was completely 
killed out and had to be ploughed up, while a field near by, sheltered by woods on the 
north and an orchard on the west, had one of the best crops in the township. Trees on 
road do little or no harm to the road. 


Mr. Mitroy—tThe presence of trees as wind-breaks is of the greatest value to crops: 
instanced two cases in which the portion of a crop of fall wheat, sheltered by a bush on 
the east, was saved, the rest a failure. ; 


Mr. Rosert RrEsor—Shelter is what is needed for crops in this township. The 
Norway spruce is by far the best tree for wind-breaks. The shade necessarily thrown on 
the north is of no consequence compared to the benefit to the field. 


Mr, Apranam StRIcKLER— What injures the fall wheat principally df late is the 
sharp freezing winds which sweep across in April where there are no woods left to shelter 
the crops. Wherever shelter exis's fiir crops can be looked for, where it does not, half 
a crop. .With reference t: spring crops they are not benefited so much by shelter, 
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except to protect them from spring frosts which often occur, and are greatly mitigated in 
_their effects by shelter. Wind-breaks also make a difference in the atmosphere of four 
degrees. The best wind-break is cedar, which, if not the most ornamental, is the most 
lasting. 

Mr. Mustarp—To be of use the wind-break should be of evergreen and several trees 
in depth. Most damage is done in April, when warm weather occurs, and sharp frosty 
winds following. The sudden change seems to weaken the wheat, which appears dead or 
decayed. The only chance is the obtaining shelter by means of trees, which also would 
prevent the snow blowing off the fields, and thus causing winter-killing, 


Mr, Pixe—The winter crops badly need shelter, the want of which has been 
undoubtedly the cause of its failures of late. For wind-breaks, cedar and spruce are 
equally good. 


Mr. Grove—Wherever fall wheat was not sheltered by woods of late, a poor crop 
was frequently the result. Believes also, from observation, that all bodies of trees draw 
rain in summer and are valuable thence. 


Noves FROM St. VINCENT. 


In St. Vincent, south of the great chain of northern lakes, the conditions are 
different. Here, fall wheat was not mentioned as needing such shelter, or being so much 
improved by it. In Markham, near Lake Ontario, freezing winds in March and April 
were complained of as destroying the fall wheat—these winds, it will be noticed, passing 
over vast stretches cf land, much of it still snow covered. In St. Vincent, on the con- 
trary, the north and north-east breezes passing over the Georgian Bay, seemed: to be 
deprived of this destroying power, and though shelter is still to a certain extent valuable 
for fall wheat, it does not appear so indispensable as on the Ontario shore. On the other 
hand, in both townships, great benefit appears to be derived from the shelter of either 
forests or lines of trees so far as grass is concerned. In St. Vincent and the bordering 
township of Euphrasia, many fields were passed where the elms after clearing had sprung 
up all along the fences, and now formed a natural wind-break thirty or more feet in height. 
Where grass was grown so protected, without exception, it was good ; the protecting trees 
generally doubling the grass crop. Throughout this northern township, the farmers 
interrogated, comprising the great bulk of the community, stated that close to the shade 
of wind-breaks or forests their crops were weakened, especially to the north of the lines 
of trees. But without exception they admitted, what was evidently the fact that 
their township was drying up by over-clearing, and: a greater amount of tree-planting 
would be beneficial. St. Vincent, it may be remarked, occupies in great part an elevated 
situation on high mountain ranges and the loss of fertile soil through washing, owing to 
the mistaken clearing of the summits of the hills, is often evident. Finally, what is the 

_ sum of all the observations of both townships is this, that much encouragement, whether 

in the shape of bonuses for trees planted, or in the shape of the gift of numbers of 
young trees, of a class and quality better than the woods afford—must be given to induce 

a sufficient rapidity and generality in planting trees in Ontario. 

JoHN B. Frerauson, Ist line—Fall wheat is much the better of shelter near; spring 

_ wheat crops not so decidedly so. More trees would be beneficial in obtaining summer 

_ rain ; showers follow the lake or wooden stretch of country along Beaver River. Since 


. forestry has been written up, quite an impetus has been given to tree-planting. Ever- 
_ greens are hard to grow here; maples easy. Thinks of planting a good deal of ash 
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Has some young ash trees from which every year falls much seed, producing so many 
young trees that they are ploughed up by hundreds in the fall. Cut one down lately and 
found the timber excellent. Would have planted much before now, but the short season 
has been too crowded with work. 


Mr. Nosts, 3rd line, has land sheltered, but cannot give its effect on fall w ite 
as it does not succeed in his neighbourhood. With spring crops is of opinion that 
shelter gives the crop more lasting benefit from showers, as the ground does not dry 
out so fast. Maples do not succeed here so well as alone. 


ee eee ee 


Mr. Wuite, 3rd line, has witnessed the effects of loss of forests in this region, in the 
decided diminution of the number of showers in summer and lessened fertility of the land. 


Mr. Tucker, ord line, has noticed scarcity of summer rain since the bush was cleared — 
up. Wind-breaks on the north and west are the things needed here—the force of the 
wind being great. Has planted many evergreens, but a number of them failed. Has — 
succeeded well with maples, with care, but others, who were not careful, lost every tree. — 
We noticed that one of the best crops of spring wheat observed was growing here under — 
shelter of the bush. It had once, however, he said, rusted there. 


| 
| 
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Mr. WHEATELY, Ist line, is much in favour of planting forest trees, but has been too 
hurried to do as much as he would wish. Measures must be taken to form wind-breaks, — 
both on account of the force of the wind here and the inferior supply of summer rain, 
consequent on loss of forest, or the country here will lose much of its fertility. 


Mr. Harrman, Ist line, has taken particular notice of the effect of the shelter of his — 
bush on the grass near it, and find it twice as good a crop, but a little coarser grass than 
where unsheltered. The late writing up of forestry matters has had a good effect through — 
much of the country. Has planted a good deal himself, and has a beautiful wind- break . 
of the locust or Acacia twelve or fourteen feet high and 100 yards long, which he says — 
is of such benefit already as to show its value if extended. Is about to plant a belt of 
ash and other trees, three rods wide, along most of the north of his farm. Will use — 
basswood, if possible, for the sake of the bees, 


Mr. MacKay, Ist line—Grain grows alk better on the south side of a line of trees ; — 
not so good on aie north side ; ey grass grows well on either side; would plant oe q 
on the north side of a farm ; would prefer evergreens on account of winter shelter. His. 
apples blow off badly ; intends planting trees all round his orchard. J 


Mr. CrooksHAnNk, Ist line—If trees shade the grain too much it will not grow well 3] 
but would like to have a line of balsams along the north side of his farm. 


Mr. McKirrrick, town line—Trees are a benefit to meadows, especially when on 
the north side. His peas were on the south side of a bush this year ; finds they were better 
near the bush ; has wheat growing with a bush on the south side ; finds it very short for 
about twenty feet from the fence. Thinks maple the best tree to plant. a 


Mr. McCaustin, Ist line—The ground dries up much faster now after rain. The 
rain falls much heavier than it used to but not so frequently. Grass grows better where 
it is sheltered ; grain grows as well, does not think it fills quite so well in the shade. 
Intends planting trees all around his farm, wonld prefer evergreens ; thinks elms easier 
~o grow. His fruit is blown off badly since the wind gets such a sweep at it. 


Mr. Curisti£, 3rd line, finds that the winds have now so much sweep that wind 
breaks are becoming absolutely necessary. He proposes trying the poplar, either Lom- 
bardy or silver, in a long line on two sides of his farm, with, if procurable, a line of 
evergreens in front, Peek would fill up the gaps Relowe hints planting one of our 
chief. needs. - ’ 


Mr. Ricumonp, 3rd line—Climate much altered since clearing the forests ; new land 
will not now yield the same crops ; the wind has a much greater sweep vets formerly, 
and would approve of wind-breaks on the side most exposed, but finds that where woods 
are on the east side the crop is subject to rust. 
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Mr. Foster, 3rd line, is much in favour of planting wind-breaks. Since the forest is 
being cleared there is not at all the same amount of rain falling when needed in summer. 
Wind-breaks would be valuable as shade for cattle. 


Mr. Montcomery—tThe chief noticeable change in the climate is the blowing of the 
snow in winter. The use of wire fences has not, he thinks, greatly helped this. 


Mr. Lavimrney, 3rd line—Climate much drier in summer of late years. The planting 
of trees is an excellent thing, but finds it difficult to grow them on hard clay. Has tried 
mixing building sand without effect. 


Mr. Auman, 3rd line—Much difficulty in growing trees on the hard land. Has bush 
on the west side; but thinks the wheat near it is apt to rust. Is not certain of the 
general benefit of wind-breaks to fields; would approve of one near his orchard, 
but has not yet had time to start it, 


Mr. Frerauson, 3rd line—Evergreens would be the best to plant for aenat as it is 
in the winter they are needed. Clearing makes the climate drier. 


Mr. Jameson, 3rd line—Wind-breaks are the only method of replacing the shelter of 
the woods, which are now fast blowing down here. 


Mr. Lams, 3rd line—Winds very heavy and sharp since the woods are going; is in 
favour of lines of trees along the borders of farms. 


Mr. CarnaHan, 4th line, has some fine, tall rows of elms and maples along the road 
side ; being large and spreading, these weaken the crops of cereals under them, and perhaps 
twelve feet beyond. They stand north and south. Has some rows of trees standing 
east and west, which do not at all injure the crops close to them. His farm, he finds, 
always possesses sufficient moisture in the land, with a fair season. Intends to grow grass 
crops on that part of the land under and affected by the shade trees, and considers the 
shade will be very valuable for cattle. 


Mr. Dovucusrty, 4th line—The planting of rows of trees is advisable as, if something 
is not done, the present forests blowing down so fast here will in twenty years leave the 
country quite bare. Finds the winds very severe on fruit trees especially. It is no use 
trying to grow fruit without shelter here. 


Mr. Exrorp, 4th line, has some fine rows of elms, but too close to one another, and 
has just cut one out in consequence. The near forest preserves moisture in adjacent 
lands, but does not notice this effect from single rows of trees. Has a portion of land of 
small value for crops which, if planted with trees and left for cattle, there being a spring 
there, would be of great use. Many such exist in the country, which should be so treated 
as the best hope of the farmer will, in future, be stock. 


| Mr. Cuartmrs, 4th line—A line of trees along the exposed east side of a farm would 
greatly benefit as shelter. Close to the bush on the north, crops are not injured, close to 
one on the south the shade injures. Mr. Charters has a long line of hedge bought as 
_ buckthorn, which proved not to be genuine, and though pretty, is not very valuable. 

_ He has, however, two trees of the genuine Canadian buckthorn, from the seed of 
_ which he will raise many young plants. These trees are eight feet high, with plenty of 
_ strong thorns. They will make an excellent hedge, and what is important, they will 

_ thrive well in high land: 


Mr. CuarK, 4th line, is much in favour of tree preservation; means to plant a hill- 
_ side in front of his house with evergreens. Has a portion of pasture surrounded by bush 
on three sides and a hill on the other, and finds that there they can pasture cattle in April, 
_ the grass being a month in advance of that elsewhere. Two sides of this are not his bush, 
_ but he means to plant evergreens along the edge now so as to be secure if his neighbours 
should clear theirs up. 


Mr. W. WHITELAW, 4th line—Shelter is needed on this line, the situation being high 
and bleak. Some arrangement should be made with telegraph and telephone companies 
_ to wire on one side of the roads, leaving the other side free to plant trees on so that ‘they 
'. need not cut them in placing wires. The Township Council had adopted the tree planting 
act, and this would give an impetus. 


Mr. Youn, 4th line, finds—his land lying ina slope downwards from the east to the 


bush—that crops close to the bush are softer. Shelter of some sort, however, will be needed 
as the woods go; they are going fast now, 


Mr. Losiaw, 4th line—Crops close under the shelter of a bush to the west are sott 
and slow to fill; to the east not so. Planting the trees in wind-breaks thirty feet apart, 


; 
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sufficient sun would strike though to prevent any injury from shading. Fearsevergreens _ 


would not do on this elevated land, but maple, ash and basswood would do well. Fall 
wheat cannot be well grown here since the forests are largely cleared. 


Mr. W. Youne, 4th line, is much in favour of preserving a supply of wood, and is 


growing ten acres ae second growth with that view. Ifa farm were divided into ten acre _ 


fields, and sixteen or eighteen trees left along one side of each, they would be no detriment, 

but a benefit. The country is not nearly so healthy as when better forested ; if the present 
woods go it will be much worse. Cattle on the roads will not prevent ash from growing. 
Has a row of fine trees of that description ten years old. 


Mr. Guy, 4th line, has preserved several fine rows of trees, besides a large portion, 


of forest, so that much of his farm is well sheltered. In consequence he has the finest 
grass crop noticed, being much of it full four times as heavy as great part of that seen 
elsewhere. His other. crops are also good. The cutting dow: of so much forest and 
planting no trees is ruinous. Though a near bush or a near wind-break may hurt some 


_ wheat under its shelter, yet that damage i is many times overpaid by the benefits to the rest. 


of the farm. Is heartily with the tree planting movement. 


Mr. JoHn Parker, 4th line, finds as the bush goes the climate becomes much more 
disagreeable, cold winds in the winter and spring being frequent and injurious. Lives in 
a sheltered place and finds a different climate in leaving the vicinity. Preserving bush or 
planting shade trees is‘very valuable to the country. | 


Mr. Hunrer, 4th line, finds since clearing is general, say twenty years, the summer 
climate, so far as regards rainfall, is not nearly as favourable to farming—the rain being 
now variable—sometimes very wet, sometimes the opposite; also the wind is troublesome. 
As for lines of trees he does not like them near a crop, but thinks that thirty feet apart 
they might not injure ; also does not like them near roads, which in this locality they keep 
damp ; but believes that all through this country there are many portions of land which, 
if they had, after a crop or two had been taken off, been while yet fresh planted, or 
allowed to grow up in good undergrowth, such as elm, ash or maple, would have been by 
this time more valuable for their timber, than any crops they can now produce. These 
would then have aided in improving the climate. 


Mr. THornTon, 4th line, has a line of elms twenty feet high, west of his orchard, 
which is of great benefit to it, preventing fruit from shaking off with the wind particularly. 
It will be, he thinks, absolutely necessary to plant trees here.. Maples and ash rather 
than elms, as they stand straighter, while elms get a bend with the wind. 


Mr. ABERCROMBY, 4th line, finds the climate changed for the worse by clearing. Finds 


a bush to the west injures crops close to it. Considers: it very important to have frees and 3 
shade for cattle, if for no other purpose. Has a line of trees he would not lose fora _ 


great deal. 

Mr. Perit, 4th line—Would be glad to see each side of the road planted with trees. 
It will not keep them damp if they are properly turnpiked, and would be of good to the 
country. Summer rains much fewer since the country was cleared. 


Mr. Kegtuy, 4th line, considers that those portions of a farm otherwise of little value 4 


had better be planted, as undoubtedly we should provide for timber and shelter, but does. 
not like lines of trees, as they seem to weaken the crop by some feet each side. 


Mr. JerRop, town line, favours trees on roads, as if turnpiked they would be dry 
enough. Finds a loss on crops close to them, except grass, which is benefited. 


Mr. Lowck, 7th line, finds that the trees are valuable for grass, and would encourage: ~ 


them on roads and dividing lines. 


Mr. BircHEt, 7th line—Though little fall wheat is grown here, Mr. Birchell, who 


_has a piece of land with a hill to the east, trees to the horth and west, never fails of a 


good crop, and has an excellent one there now. Last year’s gave forty bushels to the 
acre. His orchard, which is sheltered by tall trees across the road, and well shaded by 
its own trees, has a very heavy crop of clover. Plum trees, he finds, do not do so well 
when twenty feet from a line of poplars sixty feet high ; at thirty feet they do well. 


Mr. CHAPPELL, 7th line, is planting out long lines of maples. He does not, however, 
consider them necessary generally, as he fancies the young undergrowth springing up. 
along fences and elsewhere, if preserved, will be sufficient. 


Messrs. Louck, 7th line—Trees by roads will do no harm to the roads if planted 30 


feet apart. Evergreens would answer best for shelter, but little tried here yet. Ash, 


maple and elm grow well. There is an idea that elm trees draw the land, but from 
experience they do not believe it. 


Mr. Martuews, 7th line, is much in favour of planting trees along roadsides, as it 


_ both affords shelter in winter and shade in summer. Does not think it hurts the roads. 


| 


| 
| 
| 


| 


| 


| 


| 


favourable to vegetation. Thinks woods on a farm, though injurious to crops direct] 
under their shade, very beneficial to the farm generally. Approves most of maples or 
evergreens. 


Thinks that along fences, close to crops, they draw the land, rendering it poor for a rod or 
two in width. 


Mr. Stiuz, 7th line—Difference in climate perceivable is less showers in summer and 


exposure to cutting winds in winter, since clearing is general. The effect of trees on an 
adjacent crop is to weaken grain for a short piece ; on grass to benefit it. Trees by roads 


do not keep the roads from drying to any injurious extent. 


. Mr. Cook, 7th line, finds showers less since clearing, and wind very plercing. Trees 
by @ grain crop weaken it under the trees, but is not able to say as to the general. effect 
on fields. Close to woods rust is likely. Much more tree planting should be done. 


Mr. Goon, 7th line, finds that close to forests or lines of trees there will be loss both 
of grass and grain, more immediately under the shade than elsewhere. Where the trees 
stand perpendicularly there is little loss. Would not, however, do without trees, as probably 
they have much to do with keeping moisture in the earth, and they certainly check winds, 
Would plant lines on the south side of roads and on all inferior land on each farm. The 
shade of the trees on the roads will do little harm, or none, compared with the benefit. 
On the north they shade land to an injurious extent. 


Mr. SaunpeErs, 7th line, considers that while both woods and lines of trees weaken 
crops under their shade, they yet benefit much more by their presence.’ Would like to 
see the inferior land of each farm in trees. 


Mr. Exuis, 7th line, finds crops much poorer since the country is much cleared, 


| Believes lines of trees would help ; they weaken crops in their shade, but give a beneficial] 
‘moisture to the whole field. | 


Mr. McKay, 7th line, is much in favour of pianting lines of trees ; crops poorer 


since the country is cleared; climate much changed ; less snow by half ; springs not so 
V 


. Mr. Mackky, 7th line, considers it the greatest mistake to clear up so much of this 
country. Has been settled here fifty years, since Mackenzie’s rebellion. Has noticed 
often that when a stretch of country is cleared the country dries up, whereas the contrary 


‘is necessary ; when the trees are gone rain is much more needed. Lines of trees should 


be planted everywhere possible, and all the waste places left in wood. On his own farm, 
leaves one-fourth in woods and does not clear the swamp. The great need is to keep the 
wind from drying out the land too fast, and trees are the only means of doing this. 


Mr. Boycs, gravel road, finds, since -clearing, the wind dries the moisture from the 
ground much quicker. Has woods to the south and west, grows all crops well right up 
to them, and particularly good grass—last year his timothy there being nearly six fect 


high. 
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Mr. C. Levrys, gravel road, finds the sweep of winds, since the forest is being 
cleared, such that wind-breaks along the west would be of great benefit. 


Mr. Joun Levins, gravel road, does not like lines of trees to the south, as they 
weaken vegetation under their shade, but on the west would like them. A road through a 
bush will be slow in drying on account of the trees each side, but second growth trees 
along a road (of which Mr. Levins has some fine long, tall rows), will not keep it damp at 
all, or have any injurious effect. 

Mr. Samuet EaGuy, gravel road, finds the need of shelter very much in the matter 
of orchards. The wind from the south-west blows hard fall and spring, when the ground 
is soft, and shakes the roots in the ground till they are quite loose. Has tried stakes and 
braces, but finds them ineffective and sometimes injurious unless carefully padded. 
Found rows of trees along the road on the south side, thirty-five feet high, keeps the snow 
tevel and the roads passable. Where there was no trees the road was blocked. Finds 
balsams not reliable ; if they grow,they sometimes die in twelve years. With reference 
to the better class of evergreens, such as Norway spruce, he thought farmers must be 
assisted to purchase them or the movement would be very slow, as they come high. 


Mr. Day, Bayview—Lvergreens do not grow well on this high ground, maple, elm 
and ash being better. While agreeing that shelter is valuable, yet has noticed that wind 
is more likely to prevent the midge, which works in the shelter of fences and sometimes 
trees. 

Mr. Baker, 12th line, gravel road, is of opinion that the most valuable thing con- 
nected with lines of trees is that they give shade to cattle. Observes that there is no 
shade so good as that of the butternut, which seems to have the property of keeping away 
insects, so that the cattle beneath it are not so much annoyed with flies. Mr. Baker 
observes that it is not so much what a beast eats which will benefit him, unless he also 
gets some quiet, shady place to lie and digest it in. Is in favour of one line of trees 
along the exposed part of his farm, also of much waste land being planted. States that 
many farms along certain lines here are being wasted away every year, as the bush has 
been cleared that should have held the rain, which now carries away all the good earth, 
till many of them are abandoned. 


Mr. Saunk, 12th line, considers there should be planted lines of trees along roads 
here in all parts. Much more of it should be done. In trying the Norway spruce, has 
planted fifty this spring about two feet high. These have been mulched with manure and 
are doing well. Mr. Shunk says this is a great point ; he had a lot of trees in another 
place, and they were at a standstill, neither grew nor stopped. He mulched them in this 
manner and they took a start and went right ahead. 


My. Burnett, 12th line, finds the country much dried up since clearing. Had a 
good spring on an elevated piece of land, which gave water perpetually while the land was 
in bush, which is altogether dried up now it is cleared. Has some trees planted in the 
same spot round his house, for which he would not take any money, as the grove gives 
pleasant shelter. Thinks that some means, whether of planting the waste places on 
farms, or along roads, must be adopted, or if drying up proceeds as it has, there will be 
injury to all vegetation. 


Mr. Gisps, 12th line, considers the country is losing rauch by being denuded of trees. 


Showed us a beautiful piece of woods of his own, situated on a sharply sloping ground, © 


which he is taking care of and means to keep. His neighbour has nearly cleared the same 
slope on his side, which will be of little benefit for crops, while he loses his bush. Mr. 
Gibbs considers the piece he has saved of great value to him as shelter, besides keeping a 
reserve of wood. - 

Mr. Sniper, 12th line, believes lines of trees, especially along roads, do much good 
and no appreciable harm. Is planting trees himself, as fast as possible, but seasons are 
hurried and much cannot be done. 


Oe 


Mr. Watson, 12th line, finds the greatest change, owing to the clearing of the forest, — 


in the additional heat at night. Formerly a hot day brought a cool night, but lately the — 
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nights also are hot. Has planted a good many maples ; thinks much more should be done 
in that way. 


Mrs. Bowes, 11th line, finds the winds very much worse than formerly, and more 
destructive to orchards, but notices little changes in rainfall. Next to lines of trees the 
crops will be weaker for a rod. For wind-breaks, would plant along the roads. There is 
no perceptible injury caused by damp there, especially as in this part of the country 


there is little teaming done in fall and spring, the season when the trees might cause the 
roads to retain moisture. 


Mrs. Bowes, side road,,finds the orchards in great need of wind-breaks ; fruit is blown 
off in great quantities before ripening. When the first settlers cleared, if they had 
planted trees for shelter it would have been extremely valuable now, but they were too 
busy. Indeed, they are yet. 


Mr. Marsuatz, 11th line, would rather have encouragement given to plant waste 
places on a farm, or on roads, than on any dividing line. A dividing line, of which his 
neighbour is to the south and he to the north, weakens his crops for a rod. 


Mr. Burcuett, 11th line, finds crops weaker for a rod each side’ of lines of trees 
‘between fields. Considers, however, that many farms are drying up and that the plant- 


ing of trees is necessary. Would plant on roads and waste places of farms. Much dryer 
summers and springs since clearing. 


Mr. Brooxs, 9th line, finds the climate totally changed by clearing, and the crops as 
well. For instance, formerly a new fallow when cleared would give a very good crop ; 
now not nearly so good a one, and full of thistles. Is not sure that lines of trees or 
plantations would give the old moisture back ; finds that under a line of trees for twenty 
feet there is a weaker crop; but is still of opinion that there ought to be more trees 
preserved and grown, as it would add to the general fertility. 


Mr. Waits, 9th line, finds that since clearing the country is drying up, but can 
Suggest no means of remedy more feasible than lines of trees along roads. This is valu- 
able and should be carefully attended to. Where he was brought up the same had occurred; 
and before he left there was neither the advantageous rainfall, or even the useful snow- 
fall which had been common where woods were more general. 


Mr. Lona, 9th line, does not approve of trees on roads, as they keep them from 
drying. As for them near crops, saw no benefit in them, as near a tree the crop was 
poor. Had noticed no change in climate. 


Mr. How, 9th line, finds that since the clearing up of the country, the rain, which 
was formerly general, now travels in lines, giving rains of perhaps a mile or two in 
breadth, So also with the wind; it comes in violent and apparently narrow gales. 
Considers that the main chance of assisting matters by means of tree-planting is the 
encouragement of lines of trees along roads, where they are of great value. Would plant 
them to the west and south of all roads. 


Mr. Brice, 9th line, always finds trees weaken the crop under or close to them, yet 
thinks each farmer should maintain a grove. Trees are of great value to cattle. 


Mr. ANNING, 9th line, does got like trees between fields, but considers that all roads 
would be the better of trees on each side. If turnpiked the roads would not be injured, 
while the shade would be a great benefit. The country much dryer since clearing. 


Mr. McNavueuroy, 9th line, has planted largely along the road. Does not agree 
with idea that proximity of woods hurts crops, for when woods were all around they had 


far better crops. What troubles principally now is the number of insects which were 
unknown formerly. 


Mr. Rosson, 9th line, has been here fifty-one years ; finds a great change in climate. 
Planting is valuable, but it is difficult to get those who have cleared the forest to 


_ re-plant ; still, many lines are being planted. What he would like to see would be lines 
_ of evergreens planted along exposed sides of farms. Maples, elms and poplars grow and 


~ look well, but against the cold winds of winter and spring are no protection. Evergreens 
_ are the things needed. 
‘ 
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Mr. Exuis, Nurseryman, 7th line, 1s much pleased by the impetus given to planting 
by the governmental reports and newspaper statements. Finds many more orders this year 
-and last for evergreens than ever before. Has himself planted largely and finds the 
benefit. Considers the tall Lombardy poplars good wind-breaks, their height and rapid 
growth are both in their favour. Evergreens do well here. Came from Owen Sound in 
July ; drew some black spruce out of a swamp in passing and covered the roots with 
damp moss ; wetted them once or twice, planted them in twenty-four hours, and they all 
grew well. 

Mr. Horianp, 7th line, has a very fine orchard, which only needs shelter, which he 
has partially given by poplars, and is planting many more. Planted lately 500 willows 
for a neighbour who likes them for shelter, but does not himself as they are apt to breed 
caterpillars. This will be the finest place for fruit in the country if only shelter by 
planting be given. 

Mr. Cox, 7th line—Here the mountain runs parallel with the lake, the water being 
north, leaving a strip of country varying in width at the base. The chief wind being 
south-west, Mr. Cox states that all is sheltered here ; all Canadian crops and fruit grow 
well, We saw some fine trees heavily loaded with peaches, which mature well. Evena 
north wind from the water causes no storm, being checked in its course by the hill. Mr. 
Cox states that he and those on the level dwell in two climates ; but that in his 
opinion, if they would plant rows of trees, they might be as sheltered as he. 

Mr. Dros, 7th line, finds that just here, sheltered by hills and groves all round, is the 
best fruit country in Canada. In addition to the shelter, the lake on the north and east 
prevents spring frosts. There is no need at present to protect fruit trees here, so well 
does the present natural protection assist. 

Mr. Parrerson, 9th line. This is elevated land, above Cape Rich. There is great 


need of wind-breaks, the wind now plowing in a manner resembling streaks or lines across — 


country, and often with great fury. A fourth of the roof of his barn was carried off last 
week. Crops can be grown close to woods on two sides without fear of rust or weakness. 
Some portions of the land near here, an old resident remarks, was first settled, 
though it is so near the rock in part and of such hard red clay in other parts, that a 
number of the farms there had far better have been kept in forest. They have yielded 
some good crops in their days ; but were not fit to last, and now are poor. If these, 
another old settler remarks, could be now got into good timber, it would be a most 
valuable work, and the best use they are fit for. | 


Mr. Emory, gravel road, has long lines of tall stout Lombardy poplars on the road 
line, and rows of balzams protecting the sides. He finds these of great value. From the 
success of the experiment it is evident that along roads these would make a most valuable 
wind-break. They are only eighteen years old, and are sixty feet high and over eighteen 
inchesthrough. They give no annoyance by suckers whatever. They are on the north | 


side of the road. 


CHAPTER, II. 


THE LUMBER REGIONS. 


In all plans for improving our methods of forest management, which are frequentl 
proposed, such as starting schools of forestry, introducing the scientific methods of Europe 
and so on, one point has to be considered, that is, the systems of forestry in the Old an 
New World are totally distinct. In Europe, generally, lumber is felled or marked to be 
felled by the forest owners ; the lumber merchant buys what is pointed out for sale. 
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Here, he purchases from the government of a state or province the right to take such 
trees as suit his purpose. There, it is generally the case that the peasant will clear the 
refuse for fuel, if not, it is used in manufactures, or cared for that it shall be no source 
of danger. Here, it is left to lie as chance throws it. This is and has been ever the 
ease in all North America, as far as I have known or learned. The consequence has been 
the destruction of many fine pine forests in the United States, for fire follows the lumber- 
man, who is forced by this method to still further wastefulness, for he cuts many 
young trees which would otherwise grow to large ones lest the fire take them off his 
hands. In Europe the forests, many of them, have been planted for the purpose, the trees 
stand as regularly as vegetables in a garden, and are sown, reared, and cut at stated 
intervals. 

Immense damage has been done in Ontario, as elsewhere, by our American system 
but in this Province of late years, measures have been taken to check it. A stringent 
ire Act has been passed, demanding great care in the use of fire for camping and clear- 
ing purposes, and for the last two years a number of rangers, half paid by the govern- 
ment, half by the lumbermen, have traversed the country during the summer months to 
enforce it. They are employed on the application of lumbermen, who then become 
responsible for their share of the expense. These efforts, as will be seen by several com_ 
munications following, are well spoken of. The plan is as yet not fully in operation, 
many lumbermen not having as yet applied for men, nevertheless, its success seems to 
have been considerable, for even through this last dry summer no fires at all so destructive 
as in former years have been reported. 

Ontario has taken the lead in this matter. I do not know in America of such 
another Fire Act, nor of any body of rangers appointed to enforce one. Both have been 
favourably commented on in the Washington forestry reports, and their imitation pressed 
on the various state governments. ; 

Though these steps will save much timber and far overpay their cost, yet we cannot 
say they will effectually preserve our forests. Time must tell. The next, if any further 
step be taken, must be the compulsory destruction of the refuse by the lumbermen. This 
is a matter for careful experiment, our climate being quite different from that of Europe, 
and even from that of Maine and Massachusetts. Jor these reasons I have recommended 
that this be tried on a Government reservation, where its possibility and cost can both 
be ascertained. 


The next and final step, namely, the management, replanting, and care of Ontario 


| forests on the European system, resolves itself into a question of expense. Such a vast 


reform—a reform unprecedented in America, could not be expected without the sacrifice 
of a very considerable portion of yearly revenue, fully, I should say, one-half of what we 
now draw from the forests. If the people of Ontario are willing to incur this, there is 


no reason why the object should not be attained. There are many reasons, climatic, as 
far as the present generation is concerned, economic, as regards their successors, to be 
urged in favour of such a course. 

In this chapter will be sketched the condition and method adopted for dealing with 
_ the lumber regions of Ontario, showing which may be called the American, as differing 
_ from the European manner of lumbering and managing the territory where the merchant- 
able timber is found. 
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These lands formerly included the whole Province, but the timber near the frontier 
| being naturally the first exhausted, it may be said that in the Ontario peninsula west of — 
Collingwood and Toronto, there is little left, and that in private hands. East of this 
‘line the lumber regions extend as far as Ottawa ; and, passing up the Ottawa, west- | 
ward, they extend along the north shore of Lake Huron (where are dense pine forests) to 
the Bruce Mines and Rainy River neighborhood, at the extreme west of the Province, 
where is still found much valuable timber. In fact, north of Lake Huron, there is very 
much which has never been lumbered over, though a great deal of this is overrun by : 
fire. 

The method of working these is by holding periodical sales of lumber districts, at 
which the highest bidder obtain the right to cut timber on certain portions, called limits, © 
for a term which is renewable at the pleasure of the Government yearly, and practically 
is always renewed. On the timber cut the Government afterwards levy dues each year, 
in proportion to the amount cut. This, it willbe seen, often gives the settler, if the land 
has been taken up for settlement, a joint interest in the lot with the lumberman, whose 
interest only extends to the timber. 

The lumberman camps on the limit (if a large firm, he will have many camps, and. 
central farms and depots). He cuts such of the trees as he chooses, takes what portion 
of the trunk suits him, cuts it into logs, leaves the tops and branches lying in the woods, 
and draws the logs on sledges to the nearest water, down which they are floated to the 
mills, if for boards ; or if square timber, continue in raft to their chosen sea-port, generally 
Quebec. What is sent to the mills is generally for Canada or the States, the square tim- 
ber is for Europe. | | . 

What has been commonly the method practised by lumbermen is to cut, as soon as. 
possible, the merchantable timber from all portions of their limit which are nearest to 
settlement, or, in other words, in most danger fromjfire. They will often do this as far 
as they intend, in two or three cuttings, in successive years. They will then sell the 
right to cut to a smaller firm or jobber, who will glean what .they have left. What por- 
tions they have in dense green forest, more distant from settlement, they leave till the 
last, or cut over it at long intervals. I was shown some which had been gone over but. 
three times in twenty years. 

I have procured during the last year, opinions from a great number of gentlemen, 
long resident in these districts and intimately acquainted with the lumber traffic, as to 
the present position of affairs. From various portions of the country the opinion was. 
expressed that in fourteen or fifteen years the merchantable pine would be gone. In | 
other parts, where forests had been, for various reasons, not so accessible, many years’ | 
cut still remained. But the same principle governed all, of which I am about to speak. — 

When a forest is lumbered over on the above plan, vast amounts of resinous tops, 
branches, and portions of trunks, as well as many young trees cut down to clear the way, are 
left lying in the forest. Then, the continual passage of campers, hunters, fishermen and _ 
lumbermen, causes the lighting of many fires ; and in a dry season, these are likely to set 
fire to the refuse above-mentioned. This being highly inflammable, spreads the fire 
through the forest, and wide-spread conflagrations are often the result. This pine refuse 
is the great block in the way of good management of our pine forests, and many plans. 
have been proposed for using or getting rid of it. Among the former it has been proposed 
to make wood oil from it, as is done in Sweden, and wood wool, as made there and in 
other parts of Europe; also, to use them for cattle-bedding. But there are reasons. 
against these being the true definitions sought after. 3 q 

In the first place, the cause of the use of forest refuse in Europe is simple and plain. 
The user cannot get the forest to use ; that is in the hands of some great proprietor who: 
will not have it cut down. Next, labor is cheap and plenty, and the refuse can be 
gathered without great cost, or, it may be, in some places at no cost, by allowing the 
peasants a share for firewood of what they collect. In Canada, were an oil factory or 
wood fibre factory started, its proprietors would probably find it much cheaper to buy 
‘four or five hundred acres with the forest but little touched, and to manufacture them, 
than they would, at our prices for labour and transport, be able to search over a large 
extent of forest for refuse. _ 


It would, there is no doubt, be well that these experiments were tried here, since 
new industries which consume previously worthless products are always valuable. But 
as to the point in question, they could not solve it. Say the oil produced (it is a product 
not nearly as well known to the world as is the fibre) competed with our own petroleum 
to the extent of one-half, would the cost of half our petroleum collect and manufacture 
our lumber refuse? Butasmall part of it. Add what the wood fibre might give. 
Mattress and cushion filling would be its principal use, and for these purposes we now 
import the southern moss, which serveg for the chief part of such work. Of this Canada 
imports about 200 tons. The wood fibre would scarcely displace more in these days of 
spring beds. That would take but little of our timber. "I have seen as much burnt in 
one logging field. 

The proposal to use’ pine refuse as litter for animals has been frequently made, but, 
in the first place, it could not be transported with sufficient cheapness to compete with 
straw, except, as in the case with our planing mills, in the cities where it is a waste 
product. . In the next, it would not be well to use it largely for that purpose, as the pine 
refuse injures land, and therefore renders the manure on many soils inferior or worthless. 

The state of affairs spoken of above is now, as stated, much changed for the better 
by the action of the Government, which, in combination with the lumbermen, have for 
the past two summers hada large number of fire rangers engaged in enforcing the Fire 
Act, long a dead letter, which demands extreme carefulness in setting out and extinguishing 
fires. I find from the above mentioned correspondence that this has, in many parts of 
the lumbering districts, had an excellent effect, as the following passages from letters 
received show. 

One from Rainy River says: ‘“‘ Forest fires caused considerable damage some years 
ago, along the line of the Canadian Pacific Railway, but since the Ontario Government 
has put the Fire Act of 1878 in force there has not been much damage done.” 

One from Renfrew says: ‘Some fifteen or twenty years ago there were several 
miles in extent of valuable pine country almost totally destroyed by fire, which, if still 
intact it would be hard to estimate the value of ; but since the Fire Act has been enforced 
and the assistance given by the limit holders, we had not many bad fires, and do not 
anticipate any serious losses from that source in future.” | 

One from Addington says: “Regarding the question of forest fires, the lumbermen 
in this locality have nearly all taken advantage of the Order in Council appointing fire 
rangers ; the system has given entire satisfaction, and the lumbermen are much pleased 
with the results. In many cases the rangers have prevented fires from spreading in the 
woods ; and the fact of those men being employed has had a salutary effect upon settlers, 
hunters and others.” 

| One from the County of Simcoe says: “The only lumbermen who have taken 
advantage of the Fire Act near here, by having fire rangers appointed, are the Longford 
. Lumber Company, who, after two years’ experience, express themselves as well pleased 
with the results. I am in hopes that other lumbermen will avail themselves of the very 
kind offer of the Government, and ask for the appointment of fire rangers, as I am quite 
_ Satisfied it is a move in the right direction to prevent a great deal of damage by fire.” 
, Another, speaking more particularly concerning the Lake Huron region, says: ‘“‘ [am 
informed that the lumbermen in this section mean to avail themselves this season of the 
privilege they have in appointing men to guard. against fire. I know that fires are 
causing great destruction every season on the north shore of Lake Huron, where I have 
| been more or less the last five summers, and each summer I can see the destruction that 
| has been made. It would take up more of your time than you could well spare for me 
to give you the various causes and the remedies, but unless there is something done, the 
Province will lose a vast amount of revenue. There are miles upon miles of young and 
thrifty pine timber destroyed every season that could be protected by having a good man 
that knew the country thoroughly, and, let him have a few Indians and keep a vigilant 
look-out, there could be a great amount of valuable pine saved each year.” 

One from Peterboro’ says: ‘Allow me to state that bush fires have not done much 
damage in this locality for the last year or two. The fire rangers visited this locality last 
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season, and I have no doubt that such officers do a great deal to prevent fires being set 
out. I would quite approve of such officers.” 

A letter from Peterboro’, speaking of the difficult nature of the job, says: “1 do not 
know any calling at present that would so soon make an old man of a young one as forest 
ranging ; going alone and unaided, with only a small pack of provisions, for days in the 
forest, stopping wherever overtaken by night, exposed to all storms.” He mentions that 
they are not always successful, as, “granted the ranger was on the ground half an hour 
after a fire breaks out, [ do not think one man could accomplish anything towards putting 
it out, as the refuse through a chopping is so inflammable ina dry season. I think, though, 
that the fact of a Government: official being in a timber locality has the effect with the 
people of making them more guarded and careful, during his stay anyway; at the same 

time, should a man, for some old grudge, make up his mind to burn a limit, forty-five 
_ rangers could neither stop nor detect him.” 

Notr.—The statement by the writer that ‘if he were on the ground half an hour 
after,” etc., does not give the full idea. I have repeatedly found fires burning a month 
after the campers had left, generally in maple logs or old roots. With a strong wind 
these may ‘‘break out” and set the forest on fire; but the ranger, guided by the smoke, 
can often see these and extinguish them before they spread, and can also institute 
enquiries as to who left the fire (an illegal act), and institute a prosecution. The knowl- 
edge that this is possible, as the above writer correctly remarks, tends to make people 
much more careful. 

A letter from Peterborough makes the suggestive statement that ‘‘All the lumbermen 
have not availed themselves of the provisions of the Act; some of them have, and as far 
as I can learn, the results have been different, according as the parties were good men for 
the position or not.” 

Some good suggestions are made in the following letter from the Parry Sound district : 
“A great cause of the fire following the lumbermen’s footsteps is from fire started by 
parties holding bad feelings against lumbermen or their agents for wrongs—real or 
imaginary. Where a trifling matter of frivolous nature arises between the lumberman 
and the settler, the wealthy and powerful one is apt to crush the poorer and weaker, and 
subsequent fires follow, destroying thousands of dollars’ worth of valuable timber for a 
paltry misunderstanding regarding a few cents in the beginning. I think that the 
Amended Act of 1880, the settler holding a third interest’in the timber after the 
patent is issued, will have some effect in keeping the fires from fallows more confined 
within the radius under clearing. I think that if Government would reduce the timber 
dues on dead or burnt pine, lumbermen could afford to cut a great deal of the dead pine 
to advantage before it became wormy and dosy. Say if the dues were reduced to fifteen 
to twenty-five cents per thousand b.m. I don’t mean to say that the dues should be ~ 
reduced on the pine burnt that season; that might lead to fires being started purposely © 
to get the advantage of the reduced dues. But whenever there isa brulé or a dead © 
pinery, such timber should be cut and the dues reduced from the ordinary dues collected — 
on green pine.” | 

Some letters received mention that the lumbermen in their districts have not yet © 
secured the services of fire rangers, as offered by Government, but that they are expected — 
to do so. A frequent cause of forest fires which should be especially guarded against is — 
mentioned in a letter from Peterboro’, concerning people who cut marsh hay. “Tf do not © 
think the settlers are the cause of many of the bush fires that destroy so much of our ~ 
valuable forests ; in fact they are interested in fires not spreading, as they are in great ~ 
danger of being burnt out themselves. The fires that have done most damage in this — 
section are not from settlers clearing, but fires from camping parties and people who cut ~ 
marsh hay. When everything becomes dry in summer they will set fire to the old grass — 
in these marshes to clean the bottom and produce a better crop. These marshes being — 
largely in the pine forest, the fire gets out into a large tract of timbered land, destroying — 
wealth untold. I know whereof I speak in this matter. During my seventeen years’ — 
residence in this section I have frequently seen, at a great distance, large volumes of — 
black smoke rise up. At once I have enquired where the large fire was, and invariably 
the answer was, ‘O, it isin such a marsh ; there isa lot of hay that was not cut last year 
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and some one is burningit.’ Itis true the marsh burns over, and so does the pine adjoining. 
The settlers get the blame, althcugh in most cases there is not one bis hate miles of where 


the fire started.” 


A suggestive statement comes from Pembroke: “ Most of ce pine forests of the 
Ottawa county would not be reproductive, as the pine there growing has come to maturity 
and is gradually decaying, to be replaced by other kinds of wood. Where the original 
trees were killed by fire, some twenty years past, the young pine is just commencing to 
appear, seeming to take that time to allow the nursery trees to grow and shelter them.” 

Notre—tThese nursery trees mean generally small poplar. Underneath is a covering 
of weeds, which gives infant pines the shelter they need. If this be found general (and 
it might be assisted by sowing) there is hope of future forests. The statement of the pine 
coming to maturity means where pine forests are tall, dense, and all large trees. Smail 
trees have little chance there ; but where light is afforded by an opening, the young trees 
Spring up. For instance, a letter, also from Pembroke, says: ‘‘ Small pine, when thinned 
out by lumber operators, will grow quicker ; the big pine being cut and taken away leaves 
more earth round the roots of the young pines to feed upon. It must be like all roots, 
the more you thin out vegetables the larger and faster they grow—the ones that are left.’ ? 

The question having’ been asked whether persons found it possible to obtain land 
ostensibly for settlement, but really to take pine, bark, etc., for sale, and abandon the lots. 
About thirty answers state it impracticable, in their localities, to any extent, owing to the 
action of the regulations; but letters from Victoria, Renfrew, Hastings, Peterboro’, 
Parry Sound, Muskoka and Algoma, state that it is yet to some extent carried on—some- 


_ times for bark, sometimes for pine—the settler being allowed to sell what he cuts down 


in the course of clearing. Underbrushing has been interpreted to be the course of 
clearing, as it no doubt is, but the idea given is that the parties never intend to complete 
it, but leave when the pine is sold. For instance, a statement from Victoria is, ‘‘ There 
are but few lots in this district bought from the Government ostensibly for settlement ; 
but of those located under the Free Grant Act, I am sorrv to say, that notwithstanding 
the fact that the locatee is required to take an oath that he intends the lot for the purpose 
of actual settlement and cultivation, too many of them have no real intention of settling 
upon them, but simply to cut and sell all the saleable timber, and the result is the forests 
are being destroyed by being cut and hacked through, and tops of trees left scattered 
round to be burned up, and the remaining standing timber killed by bush fires, the real 
settlement of the country being thereby greatly retarded.” 

Another letter says: ‘‘ This is carried on in this district extensively, especially on 
Mississawga River and St. Joseph’s Island. It is not too late yet to appoint a man to 
attend to this.” 

One from Peterboro’ says: “In the great majority of cases I have met the ‘settler,’ 
or ‘lumberman,’ as he might more aptly be called, does not want a lot unless fairly well 
timbered, they claiming it is impossible for a poor man to go on a wild lot and live for 
the first fa, years, unless having the forest product to help ‘them ; and, in a great many 
cases, the lots are afterwards abandoned ; and the bulk of them, in any case, are unfit to 
produce food fora man and family, consisting largely, so far as I have seen, of red 
granite.” 

As to the remedy for this, a letter from Renfrew giving an opinion in which several 
coincide, says: ‘‘ My idea is, to prevent this, no lot of land should be sold before an actual 


inspection of the lot and the standing timber is made by the government forest ranger, 
‘and reported ; also, he should report on the soil and its fitness for farming purposes ; and 


I further think, for a great many reasons, the supervising wood ranger should be the 
land agent as well. g 

The situation throughout the lumber districts may be stated in this manner, so far 
as the method of cutting previously spoken of is concerned—that is, cutting all merchant- 
able timber in exposed localities lest fire run through it. The fire rangers have been out 
but two seasons, and not in all localities, for a considerable number of lumbermen have 
not yet availed themselves of the offer of Government to pay half the cost, if the lumber- 
men apply for men. The lumbermen therefore, generally, are not in a position to judge 


_whether their claims be now sufficiently secure to warrant them in leaving the small and 
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medium trees to grow to large timber. As soon as this is the case they will undoubtedly 
do it, for there is little profit in the small trees. But there is no doubt, even with the 
men now out, much good has been done, and the forests are immensely more secure. 
As soon as the rest of the lumbermen adopt the plan, which will be, I should judge, almost 
immediately, so ardently did many of them express themselves in its favour to myself, it 
is highly probable that an entirely different state of affairs will be inaugurated in our 
forests. 


Without some security against fire, the lumberman has no inducement to preserve 
the forest. In good forest economy, he should leave his medium sized pines till they grow 
to be large, and then cut them. lbBut if he did, in the intervening years, they were very 
liable to be swept off by fire, set by careless settlers, hunters, or by even his own men. 
There were—and are, it is feared—_men even unprincipled enough to fire valuable pineries 
that they might get a little work in saving what pine could be secured from the wreck 
before the borers got it. All around him a lumberman’s limits were insecure—what was 
a forest to-day might be a brulé in a fortnight. It was no wonder he too often took what 
he could, irrespective of growth. But, with a sufficient number of caretakers during the 
“fire months,” the cost of which is trifling, compared with the property saved, a different 
state of things will arise. The lumberman will be careful both to leave uncut what will 
pay him better in future years, and will endeavor so to use what refuse is useable or sale- 
able, so that it shall not constitute a source of danger. Many expedients hitherto 
impossible will then be tried. There is much to be done, but in the appointment of fire 
rangers a great step in advance has been taken, and an important experiment attempted. 
As is very correctly stated in a quoted letter, the knowledge that such officials are on 
the ground will do much. 


In forest as in ordinary police matters, it is nob because the Pane inclined to 

offend has himself been previously punished for offending, and therefore abstains from 
repeating the offence, that property remains tolerably secure. It is that some 
individuals are known to have been punished, and that the officers are known to be on 
the watch to detect others. It is not too much to say that in past years the Fire Act 
has been a dead letter. Lumbermen, settlers, hunters, fishers, set fires as they pleased 
and extingnished them if they chose, which last was seldom the case. The resultant 
damage was, as might be expected, immense. Fires smouldered in logs till drouth and 
high winds excited them to action, and there was no one to stay their ravages except the 
immediately interested lumbermen, who thus were always interested in ‘“ cutting clean ”’ 
and leaving nothing, in which case the fire, when it followed, although it destroyed many 
thousand fine saplings, the hope of future forests, yet did not injure themselves, they 
having kee all which was saleable before. But now what may be expected is as 


Word will, after a ae convictions and punishments, ¢ go through all these districts, 
indeed through, some it has already gone. ‘The fisher, the hunter, the geologist (sometimes 
the worst of all, as our quoted extracts show) will be warned at the taverns where they 
stop. “You must mind your fires ; so-and-so left theirs, and were tracked, summoned 
and fined.” For fire is a thing which leaves its plain traces, and if the rangers follow out 
the instructions carefully, affords every opportunity of proving the effects of their care- 
lessness against those who misuse it. The effect will be that those who set fires at their 


camps will extinguish them (they are always near water), and that those settlers who — 


burn fallows will notify their neighbors before doing so, and will take far greater pains to 
prevent the spread of the flames into the forest beyond their clearing. 


A suggestion is made in a letter from Nipissing concerning the danger of pine 
rubbish left in the bush. He thinks that much of the evil is owing to part of the top of 
the tree containing one, or sometimes more, knotty but still merchantable logs, being left 
lying, the lower part of the tree being taken. He proposes that all logs so found should 
be charged dues, and says: ‘‘If lumbermen knew they were to pay a duty on that 
left, which competent men could easily prove and could not be gainsaid, there would be 
removed the very thing which causes bush fires ; the top logs being resinous or pitch, and 
which would be considered valuable timber on the second or third cut, but it is useless 
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then as the worm has got into it. Perhaps the lumbermen may say they could not afford 
to pile the brush tops ; I say it will pay them.” 
| A statement from Brudenell says :—“ TI think a very good way would be to have the 
whole tree taken out butt and top, and leave none to waste in the woods ; in this way 
much valuable timber would be saved to the country every year, and by cutting only the 
largest trees and leaving the smallest ones to grow for whatever number of years would 
be deemed advisa!le, I think lumbering could be prolonged to an indefinite period ; but 
-on the outlying portions of timber berths and adjoining the settled parts of the country 
_where there are patches of farming lands, it is hard to prevent squatters from going in on 
“them, a'd would say that whatever pine may be in such places might os well be cut. 
Immigrants are coming in every year and want land.” 
. A correspondent remarks that, on the north shore of Lake Huron, there are large 
groves of young, thrifty pine which need protection from fires. ee 
| A gentleman writing from the Parry Sound District states :—‘ There are thousands 
-of acres of woodlands in these districts not suited either for grazing or farming which 
would be better left in the wild state of nature, than to be opened up for for locatees who 
come in and locate on such lands and start to slach and burn what they think a farm, and 
ssubsequently learn by bitter experience that they have been toiling through ignorance, 
trying to make arable land out of barren rocks ; finally, in disgust, they pull up stakes, 
_and leave acres of burnt rocks and dead timber behind them. If such sections of country 
“were examined and exempted from location the danger of fire would be lessened, and the 
virgin forest would be left in its natural state.” 
_ An opinion from Nipissing was to the effect that :—“I think it would be advis ‘ble 
‘to put a price on land in townships where the pine is in large quantities, I think it would 
have the effect of stopping squatters from going in and settling in such townships until 
such time as the pine had been pretty well cut off.” - a 
As has before been noticed, Ontario'is now trying throughout her lumber territories 
the experiment of stationing during the dry summer months a large number of fire rangers 
to enforce the Fire Act passed some years ago. This step was advised by many people 
throughout the Province long acquainted with lumbering operations, and its results are 
now being ob erved. There is no doubt whatever that this will save annually a large 
amount of valuable timber, and prevent many fires. The question now to be anxiously 
considered is, whether it will prevent them to such an extent as to give practical security 
to the lumberman in leaving the smaller pines to grow toa large size. It has been the 
practice hitherto in all outlying forests or those considered in danger of fire, to c1t every 
tree from which a tolerable log could be taken, as there was very little likelihood that, if 
spared, the fire, which frequently followed the lumbermian’s operations in consequence of 
‘the quantity of refuse he leaves on the ground, would allow it to grow. It is to be hoped 
that the appointment of fire rangers will effect a total change in this. 
This experiment is, as before remarked, in America, unique. The habit of the 
North American lumberman has ever been to cut the trees, leave the refuse, and risk.the 
fire. Under this system, we may say, the northern States of the American Union have 
‘Practically destroyed their pine forests. Having been in communication lately with 
Officials of most of the States on the subject, I have not been informed of a single state 
Maintaining any fire rangers whatever ; I have therefore great hopes from this experi- 
Ment here. Without it the chances were that in from twelve to twenty years many of 
our present limits would be valueless for pine ; with its aid the pine will last much longer 
than otherwise. 


CHAPTER IV. 
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FOREST MANAGEMENT IN INDIA. On 


It is most important, in view of the fact that India is now making great advances im —_ 
agriculture, and more especially in wheat growing, to notice that this capacity did not become 
apparent until after she had been for twenty-three years—ever since 1864—spending 
yearly vast sums of money in protecting her forests, and planting new ones with a view 
to climatic improvement. I give below a summary of the steps she has taken during late 
years, in this direction, compiled largely from the excellent treatise by J. Brown, Esq., 
LL.D., in the Forester. If Canada would follow the example of spending money in this | 
manner, her sons, instead of seeking Manitoban wheat fields, might revive the almost — 
forgotten glories of Canadian harvests. | 

By the way of illustration, I may mention two provinces, Assam and Burmah. The: | 
total area of Assam is 45,302 square miles. Of this area, a small portion only (6,750: — 
square miles) is under cultivation. About 8,000 square miles are Government forests, . 


but there is besides a very large extent of private forest. Thus, in the Goalpara district. — 
there are about 520 square miles of forest, the property of Zemindars, (large native land- 
holders), while in the chief tea-producing districts of Cachar, Sibsagar and Lakhimpur,, 
there are about 550 square miles of forest land in the hands of (principally) European — 
tea-planters. For the other districts, no definite data regarding the area of private forests — 
are available, and there are in addition to the forest, vast areas of grass land and waste, © 
both private and the property of the Government. Of the forests in Assam at the © 
disposal of the Government, the area actually demarcated and set apart as reserved forest, — 
to be permanently maintained as such, is only 2,015 square miles, As far as plans have — 
been formed, it is intended to increase the area of reserved forest to 3,000 square miles. — 
The total area of the province of British Burmah is 87,220 square miles, and of this. 
area only 5,334 square miles are cultivated, the rest being forest and grass land, nearly ~ 
the whole of which is at the disposal of the Government. According to present proposals, | 
about 3,500 square miles will be demarcated and set apart as reserved forest, and of this 
the demarcation of 1,600 square miles has already been completed. { 
In the provinces under the Government of India, not including Mysore, which is now — 
under its own native government, the area of reserved forests which have been demarcated — 
and set apart to be permanently maintained as forest, aggregated 14,890 square miles on a 
the 1st April, 1880. Outside.these reserved forests, a certain control is exercised over a 
portion of the remaining forest area in these provinces ; but the forest domains of the 
State, which it is intended permanently to maintain as forest, have the area which is | 
stated above. . 
In the Bombay Presidency the area of reserved forests aggregated on the same day, — 
9,670 square miles. But here, as in the provinces under the Government of India, the 
work of demarcation has not. been completed, and is still in full progress. p 
In the Madras Presidency the process of setting apart and demarcating the Govern- 
ment forests intended to be permanently maintained, has made less progress than in any — 
of the other provinces. There are upwards of 16,000 acres of forest plantation (twenty- 
five square miles), and about 279 square miles of reserves under control of the Government, ~ 
selected and demarcated in the vicinity of the lines of railway, chiefly for the purpose of 
furnishing a permanent supply of locomotive fuel. @ 
In the provinces under the Governmentof India, the area under regular plantations aggre- 
gated 32,461 acres; but in addition to this, sowing and planting and other cultural operations 
are undertaken annually on large extents of forest, chiefly with the object of promoting — 
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the growth of the more valuable species. In the Madras Presidency, as already mentioned, 
the area planted aggregates 16,000 acres, and this includes the well-known teak planta- 
tions of the Nilambur in the Malabar district, which cover an area of 3,500 acres, the 
oldest portions of which were planted in 1842, and are therefore now forty years old. 

In the Bombay Presidency there are no very extensive plantations, but much has 
been done to facijitate the regeneration of forest, particularly on the dry hills of the 
Deccan, by strict protection and broadcast sowing. Similar measures have been taken 
with great success over large areas, aggregating 68, 000 acres, in the babul forest of Sind, 
near the banks of the Indus. 

The principal kinds of trees planted are chiefly those which have already been 
enumerated as those which are the most important. 

In the hills of the North-west Himalaya, the deodar is the chief tree planted. In 
the plains of the Punjab, where wood is scarce, extensive plantations have been made of 
sissu. Thus, in the vicinity of Lahore, on the low, moist ground near the Ravi river, and 


at Changa Manga, on the high ground, with the aid of irrigation, extensive sissu forests, 


aggregating 14,000 acres, have been raised artificially, within the last tweive years, the older 
trees in which are now nearly thirty feet high. The wood produced in these plantations 
is sold as fire-wood, partly for locomotive fuel, partly for consumption at Lahore. 

Teak is planted on a large scale in Burmah, and here a plan has been followed with 
great success, known under the name of toungya teak plantations. The Karens and other 
tribes which inhabit the hills of Burmah, practise a shifting kind of cultivation, by cutting 
and burning the forests, and raising one or two crops in the ashes. 

On the clearances thus made, and together with the rice, which is the chief crop: 
raised by these people, the teak seed is sown, and the result isa complete crop of that 
valuable tree, provided the bamboos, the coppice shoots of other trees, grasses and 
herbs are completely cleared ; for this is the great difficulty in all planting and sowing 
operations in the moister and tropical parts of India, that the growth of bamboos and 
other trees is so luxuriant that the teak or other kinds planted gets choked. On the 
system of these toungya plantations, a total area of 2,515 acres had been planted up to 
the Ist April, 1880, at a cost, on an average, of 9-14 rupees, or about 16 shillings per 
acre ; and the plantations on this system are now being extended annually on a large scale 
in the forests of British Burmah. 

The excellent Nilambur teak plantations have already been mentioned. There are 
teak plantations on a smaller scale in North Kanara, on the banks of the Kalinardi, and 
in many other places within the range of that tree. And as an experiment, the tree has 
been planted outside the limits of its natural distribution, in Assam and in the Chittagong 


_ district of Bengal. 


Sal produces so freely, naturally, that plantations of this tree are not, as a rule, 
required. By way of experiment, plantations have, however, been established, in order to 
stock open, grassy plains ; and the best method has been found to put out plants from 
the forests. A pecularity of the sal seed is that it germinates immediately after ripening, 
and that it loses its power of germinating very quickly. Hence, it is neither possible to 
keep the seed for any length of time, nor to send it any distance, 

Extensive plantations of india-rubber have been made at Assam. In its natural state 
this tree generally germinates on the branches of old trees. At first these seedlings make 
very slow progress, but they commence togrow more rapidly as soon as some of the «rial roots 
thrown out by the young plant have reached the ground. The young india-rubber plants 
require a great deal of light, which it finds more on the branches of trees than on the 
ground under the shade of the forest. Self-sown seedlings on the ground are only found 
in open places where there is an abundance of light. 

Experiments were made to imitate the natural reproduction of the tree, and to sow 
the seeds in the forks and branches of the trees; but this process was found to be so 
extremely slow that it was abandoned, and broad lines were cleared, instead, through 
the forest, and the seedlings were planted out on raised mounds of earth. This plan has 
succeeded admirably, and several hundred acres have now been planted on this system. 

The lines are 100 feet apart, and the distance between the plants within the lines 
is 25 feet. These great distances are necessary, as the India rubber fig is an exceedingly 
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spreading tree, which, at the distances named, may be expected to ane up ‘tid greater 
part of the ground. 

As regards the establishment of nurseries, it may be said that the general rule is 
to sow the seed as much as possible in their permanent sites, but that nurseries are 
always established simultaneously with these sowings, with the view of filling up blanks 
by planting out from these nurseries. In the case of some trees, such as India rubber, 
no sowing in the permanent sites is possible. 

As regards the distances at which young trees are planted out, this necessarily varies, 
according to the kind of trees planted and the circumstances of the case. But it will be 
well to mention here that in many cases the plan of sowing or planting in lines has been 
found to answer best. The lines are, according to circumstances, ten, twenty, or thirty 
feet apart, and the distance between plants or seed plots is much less. The main object 
of this system is to facilitate control and to diminish expense. The system of planting 
and sowing in lines is particularly useful where the growth of grass, weeds, coppice- 
shoots, and bamboos is so heavy that the plants require cleaning during a series of years 
to prevent their being choked. Under such conditions it is more economical to clear the 
jengle only along certain well defined lines, and at the same time, as the plants grow up 
closely within the lines ; they are soon enabled to cover the ground and draw each other 
up ; while the elbow-room given them on either side enables the naturally stronger or 
more favoured plants to get the upper hand over their weaker neighbours. Thus the 
process of natural selection is promoted, the expense of clearing is diminished, and control 

is facilitated. The plan has a further advantage in India, where in most cases the 
-thinnings of plantations are unsaleable, that, the lines being far apart, it takes a long 
time before the trees close overhead laterally, and before thinnings become necessary. 

As regards forest trees, the most important introductions have been made from 
Australia. Forests, raised by planting within the last thirty years of the Hucalyptus 
globulus, or blue gum, cover large areas on the INilgris, and several species of Acacia 
also, have been extensively planted. Other species of Hucalyptus have been found to 
thrive on the plains of North India and in some places of the North-west Himalayas. 

. A peculiar feature in most Indian forests is that they do not, like the Scotch fir forests of 

the Highlands, the beech forests of Buckinghamshire, and like most forests of Europe, 

consist of one or a few kinds of trees only, but that they are mixed, consisting of a great 

variety of trees, of which generally the majority are worthless, a few kinds only being 
valuable. 

Thus teak is associated with a lar ge number of other trees in the forests of Burmah fl 
or South India, and most of its companions have no (or very little) value, and cannot be — 
utilized. . This peculiar feature of the mixed forests of India renders their systematic — 
management and working extremely difficult, and every effort is made to increase the | 
proportion of the more valuable kinds, and to devise means for utilizing those which are 
of less value. 

Bamboos are commonly found in many Indian forests ; but while in some forests 
they are valuable, and can readily be disposed of, they are without any value in others ; 
and in such places they are at a disadvantage, as they impede the development of the 
more valuable trees. , 

The demand for firewood and charcoal is limited in most parts of India. Dried cow- — 
dung is used for fuel on a very large scale, and it would be a most important and advan- — 
tageous measure to increase the use of firewood, and thus to stimulate the use of manure 
for its legitimate purpose. But even if the whole of the people took to using firewood for 
cooking, sugar-boiling and other purposes for which cow-dung is used at present in many 
parts of India, the demand for firewood would not be sufficient to utilize the entire mass 
of the less valuable woods which are the companions of teak and other valuable kinds of 
trees in the Indian forests. 

Hence it has become necessary to devise other means for utilizing the great mass of 
the less valuable woods. For this purpose it has been proposed to revive and extend the 
old native charcoal-iron industry, and to impregnate such woods with antiseptic substances, 
so as to make them more durable, and hence more readily saleable. At present the 
‘difficulty remains in many forests of India that there is no demand whatever for any 
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except a few valuable kinds of timber ; and that as these are cut out, the less valuable: 
kind take their places, unless much outlay is incurred in sowing and planting. 

These are some of the peculiar conditions under which forestry is practised in India. 
Now as to the outlines of the system followed, and the present condition of the forests 
The first step has been to select from the waste and forest lands which were at the dis- 
posal of the Government, certain areas most suitable to be permanently maintained as. 
forest, to place them under efficient protection, and to improve them steadily, so as to 
increase the’ proportion of the more valuable kind of trees. 

The first and most important step which requires to be taken in improving these 
forests is to exclude fires, which throughout the greater part of India, were formerly a 
regularly and annually recurring event during the. dry season. The chief cause of these 
annual forest fires is the universal practice of. setting fire to the dry grass and leaves in 
the hot season, the object being to produce a crop of fresh green grass for the cattle, to 
facilitate shooting and hunting, or to afford protection against wild animals... _In many 
cases these fires are caused by the burning of forest cut down for toungya cultivation, or 
by mere carelessness. 

It has already been stated that the total area of demarcated forests in British India, 
excluding Madras and Bombay, amounted to 14,890 square miles on the Ist of April, 
1880. Of this area 795 square miles are in the Punjab where, though fires do occur, 
and are often very destructive, they are not a regular annual institution, and where, as a 
rule, no special measures are taken to guard against them. Of the forests in the remain- 
ing provinces (14,895 square miles) an aggregate area of 3,700 square miles was protected 
during the hot season of 1880, and a large portion of this area has been protected for 
several years previously. This result has not been accomplished without great labor and 
considerable expense, in clearing and burning lines round the portions protected, and in 
entertaining special guards and watchers. During 1879-80 the outlay on this work 
amounted to 70,000 rupees. Nor has the progress made in this work been uniform in all 
provinces. Thus, while in the central provinces nearly one-half of the forest area is under 
protection from fire, a small proportion only of the total area is protected in Burma. 

Eventually it is intended to bring the greater portion of the permanent forest area 
under protection ; and this is necessary, for these fires injure the standing trees of all ages, 
destroy seed and seedlings, and cause the soil to deteriorate. 

Systematic efforts to exclude fires from forests have been confined to the provinces 
under the Government of India, although in some districts of the Bombay Presidency, 
particularly in North Kanara, considerable success has been attained in this respect. 

Next in importance to fire protection are plantations, which have been mentioned 
already ; but it is obvious that no planting operations can be of any value unless the 
ground on which they are made is protected from fire. It will now be understood that 
the production of young growth, to replace the trees when cut down, is secured partly 
naturally by self-sown seedlings, for which purpose protection from fire is essential, partly 
artificially by planting, with the special object of increasing the proportion of the more 
valuable kinds in the forest. 

The surplus revenue yielded to the state by the management of these forests is not 
as yet very large. The reason of this is that cuttings are restricted to the utmost, and 
- that attention is chiefly devoted to the formation and improvement of these forest estates. 
Yet the revenue yielded by these estates is increasing steadily, though the charges for 
protection and improvement have necessarily risen in a larger proportion. 

A. word should now be said regarding the establishments employed for the protection 
and management of these forests. The chief forest officer in each province or sub-division 
of a province is styled ‘ Conservator of Forests.” 

The circuit under his control is sub-divided into a number of divisions, each division 
forming the charge of a superior officer, generally a Deputy or Assistant Conservator. 
Divisions are sub-divided into ranges or executive forest charges. Ranges are the most 
important unit in the whole organization. Their extent varies exceedingly, but it is 
probable that eventually an average area of about thirty square miles, or 20,000 acres, 
. will be found to be the most convenient size for these executive charges. In the pro- | 
Vinces under the Government of India it has already been stated that the area demarcated 
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to be permanently maintained as forest, amounts to about 15,000 square miles, and it is 
probable that this area will be increased to 20,000 square miles. Under these circum- 
stances it may be assumed that eventually there will be about 660 executive charges or 
forest ranges in. these provinces. It is intended that when the organization has been 
completely worked out, ranges shall be held either by rangers or by junior officers of the 
superior staff. 

All rangers are and will be natives, so that the filling of these appointments wil 
require the training of an efficient body of at least 600 native officers, all ‘well educated 
and competent to Hold executive charge of a forest range. 

For the purpose of training this body of men, a forest school has lately been estab- 
lished at Dehra Dun, in the North-Western provinces, and the arrangement is that eight 
months in the year are devoted to practical training, while the remaining four motets 
during the slack season in summer, are devoted to theoretical instruction in mathematics, © 
the natural sciences and forestry. 

At present the number of rangers is only ninety seven, and hence ranges are 
frequently in charge of subordinate officers. On the successful training of the needful 
number of rangers will mainly depend the success of the forest administration in India, 
and the strength of the Forest Department will chiefly lie in the formation of an efficient 
body of executive officers and forest rangers. 

It is here the place to say a few words regarding the arrangements made for the pro- 
fessional education of the officers who are destined for the superior staff of Conservators, 
Deputy and Assistant Conser vators—in fact, of the officers in charge of circles and 
divisions. | 

As the organization of forest administration is perfected, all these officers, excepting — 
some of the junior men, who must commence their practical career as executive officers in 
charge of forest ranges, will be controlling, inspecting and directing officers. The number 
of these appointments will therefore be limited. It is at present ninety-three, and is not — 
likely to be increased beyond one hundred for the provinces under the Government of — 
India. 
Obviously these are most important and responsible posts ; the men must be gentle-— 
men, and they must have such a good general education as will fit them for high adminis- 
tration duties. Under existing arrangements, this superior class of officers is recruited — 
by the appointment annually of a few young Englishmen, who are selected by the Sec- ; 
retary of State in India, on the ground of an examination in mathematics, natural sciences, — 
and the branches of knowledge, “andlatter going through a course of professional training — 
in the state forests of the continent of Europe, chiefly in those of France. Here they — 
learn the method adopted for administering large Government forest domains; they — 
become familiar with the organization of a large public forest service; and among other — 
professional matters of importance, they learn to appreciate the success attained by the — 
system of natural reproduction. 4 

From tle commencement great care has been taken to maintain an intimate con-_ 
nection between forest administration in India, and in those countries of Hurope where — 
large areas of state and communal forests are managed according to aregular system. In x 
building up the system of forest administration in India, we have ichus utilized the 
experience gained in those countries by the work of centuries, instead of following the 
ideas and theories of individual men. The formation of the Government forest domains — 
in India, and the organization of their management, has been a large undertaking, and 
whatever success has been attained in this matter is due entirely to. our having utilized | 
the experience gained in forest administration in Kurope. ’ 

As far as matters have gone, the chief work in forest conservancy in India has been — 
done by the British Government. Attempts have, however, been made by the govern-— 
ments of several native states to protect their forests efficiently, and to manage them ony 
a regular system. Thus, a regular Forest Department has been established in the Ni izam’s | 
dominions, in the States ‘of Patiala and Sirmur in the Punjab, and in other native states. 
Some of the chiefs of the Hill States, near Simla, have entirely and successfully prohibited — 
the annual firing, during the dry season, of the grass and forest lands in their territories, 
and others have established extensive forest preserves. 2: a 
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U. S. FORESTRY. 


As what is done in the matter of forestry of the United States is of great interest 
to us in Canada, we quote the statement of the U.S. Commissioner of Agriculture 
with reference to the forestry branch at Washington. It will be seen that he recommends 
experiments on military reservations. Here, they are recommended on forest reserva- 
tions to be set apart by the Government. Practically, what he asks is much more money 
to be spent in forest preservation. That spent in educating public opinion has, he says, 
done good service, but he asks that other and larger sums be spent in practical work :— 

‘“‘T desire again to refer in strong terms to the urgent needs of the country for a 
changed forest policy and the requirements of the Department for a proper prosecution of 
needful investigations into the subject of forestry. While I have made only the usual 
estimate of $10,000 for the continuance of the division, I consider this amount below the 
actual requirements for a line of work which, if it is to be done at all under Government 
control, recommendation or advice, should be pursued in a manner adequate to its 

importance to the nation at large. 


** While, from the experience of the Old World, we may learn the effects of fackiee 
ness and waste, and the necessity for a rational forest policy, yet with our different system 


of land holding we cannot expect to adopt their plans of administration, While from 


European forest management we may learn the principles underlying forest growth and 
forest management in general, with our different forest, flora, and different climatic con- 
ditions, we shall have to work out our own system of management. This requires pains- 
taking and systematic study, and inquiry at the hands of experts conversant with forestry 
principles and forest conditions. The Department should be placed in position to employ 
and pay liberally the very best talent on these subjects which the country affords. 

‘“‘ Regarded simply from a business point of view, the forestry problem is growing 


every year in importance and urgency, as the forest area is diminished by both legitimate 


and reckless denudation, and it should be an object of serious concern to the Government 
to insure continuity of supply of raw material to a lumber industry representing a capital 
invested of not less than $200,000,000, not to speak of the many minor necessities of a 
wood supply for railroad building, manufactures and domestic purposes. Figures are at 
hand to prove that this supply must be waning. 

“‘ Practically there is in the United States no forest reproduction attempted or forest 
planting done worth mentioning, in comparison with the enormous annual consumption of 
forest products. 

“Of still more momentous bearing upon the welfare of the country are the effects upon 


climatic and agricultural conditions caused by improper deforestation. 


“The influence of the forest cover on water supply has become especially noticeable in 
those districts, which like Eastern Colorado and Southern California, are dependent for 


| their agricultural success upon irrigation, and where a diminution and irregularity of the 


wonted water supply has gone hand in hand with the havoc and desolation wrought in the 


‘mountains adjoining by reckless denudation. 


“While, through publications from this Department and other sources, through agita- 
tion and discussion by societies and newspapers, a better knowledge of the condition of 
our forests have been gained, and through representations of the experience of older 
nations the importance of the subject of forestry and the dangers resulting from its neglect 
are appreciated by a larger number of people than formerly, yet it cannot be said that we 
have come very much nearer toa practical solution of the problem. Meanwhile the 
difficulties in its solution are increasing as time goes on. 

“‘ As a first step of reform undoubtedly the land policy of the United States, in the 


- timbered regions, requires a change according to the changed condition of those localities. 


A state of affairs which allows railroad companies, miners, prospectors and settlers to cut 
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timber on the public domain as their wants require, without any proper supervision, — 
without proper opportunity of acquiring either material or timber land by purchase, holds 
out a premium for fraud, theft and immorality. The inadequacy of the force to prevent — 
depredations and to enforce existing laws is productive of the most reckless devastation of - 
these mountain forests, while the value of timber destroyed by fire in one year in Colorado © 
alone would suffice to pay a force of a thousand forest guards. 


‘“‘ Besides the good example which the Government may set in taking better care of it 8: 
own timber lands, it might appropriately extend its operations, by planting on a large 
scale, in bodies of several contiguous sections, in the treeless states and territories of the | 
west. 

‘The military reservations in those states, owned by the General Government, would 
form a most desirable field of operation. Only by such extensive planting can a desirable 
modification of the extremes of climate on the western plains be expected. | 


‘Tf, as seems contemplated by Congress, the so-called timber-culture Act should be — 
repealed, I would suggest that this be not done without in some way making proper 
provision for timber planting on homestead entries. More good is to be expected from 
such planting, where the owner is near at hand to watch and give needed cultivation, than 
in the case of timber-claim planting, which to a large extent has been practiced, it is 
alleged, for mere speculative purposes. 

‘To bring the educational institutions into sympathy with the forestry movement, and 
to interest them in forestry matters, the public school organizations of several states have 
been invited to co-operate in gathering the forestry statistics of their localities, and 
schedules for phenological observations have been distributed ae the agricultural. 
colleges and several thousand private observers. ' 


“The liability of tree seeds to deteriorate when kept and the ee of handling 
most of them by inexperienced planters makes this manner of supplying material a 
doubtful aid to tree planters. The distribution of seedlings, on the other hand, requires 
a more systematic and organized arrangement than the present funds of the division will 
allow. 

‘‘ Both the requirements of experimentation and aid by supply of material, as well as 
instruction in the art of forest planting and management, could be admirably complied 
with in connection with such plantations by the General Government as heretofore 
suggested. 

‘Several states, notably New York, Ohio, Colorado and California, recognizing the 
value of their pean) have instituted commissions or boards of forestry, eee a view of 
at least protecting what remains from useless destruction. Besides the National Forestry 
Congress, which continues in its deserving missionary work, several state forestry associa- 
tions are endeavouring to create a public sentiment in the interest of forest preservation. 
These endeavours are worthy of encouragement, and this Department should be authorized 
in its discretion to extend aid to such boards of forestry and societies by the Sia 
of their proceedings, or in other ways. 


‘With the increasing interest in for estry the correspondence of a technical charactel 
is constantly growing, and this work of giving information and advice alone consumes 
a considerable amount of time, and requires better office facilities than it has beg : 
possible to provide without curtailing other work. 


“Tt will appear from these statements that the work of this division ought to grow ix 
importance as well as in scope ; but that in order to do the work required for a country 
with such a vast area, such a great diversity of soil, climate and conditions, such immense 
variety of forest flora, more adequate means must be provided if it is to be more reliable. 
more exhaustive, and ‘of more practical value, or a direct benefit to our people. If fore 
thought is the root of statesmanship, here indeed is a wor thy field for its exercise ; for the 
interests of forestry lie in the future rather than in the present. It is for future genera 
tions rather than our own that we must be wise in dealing with this problem, and the 
time for dealing with it is now, when favourable conditions are not yet entirely lost, an 
while it is still ‘possble to avoid the disastrous effects of a policy of uneoncern.” 4 
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WASHING AWAY OF THE LAND FOR WANT OF FORESTS. 


What is especially noticeable in Ontario since our forests near the front have been 
largely cleared, is the quantity of valuable and fertile soil washed away into the streams 
In a valuable communication sent by Joaquin Miller to the Forestry Congress, which 
met last month at Springfield, Illinois, the following occurs :— 


‘“‘T believe it is pretty generally conceded that our continent is being washed into 
the sea by way of the Mississippi and its thousands of miles of tributaries on the one 
hand, and at the same time swept naked of its native forests by annual fires on the other. 
I take it that it is this deplorable condition of things that has called into existence the 
American Congress of Forestry. I spent some time with the late Capt. Eads at the 
mouth of the Father of Waters, inspecting his jetties, two years ago. 

«<< We have begun at the wrong end,’ said this great man more than once to me. 

‘‘Qne morning he threw a bucket over the side of the boat and drew up several 
gallons of dark mud and water. 

““<« There,’ cried the great engineer, ‘there is a mixture of one-tenth Missouri, one- 
tenth Illinois, one-tenth lowa, one fraction Kentucky, and so on, through about fifteen 
states, with an addition of about five-tenths of pure water.’ 

«¢ And what would you do, Capt. Eads, to stop this washing away of states?’ 

**¢ As I told you,’ remarked the energetic old man, as he dumped the ugly mixture 
back into the Gulf of Mexico, ‘we have begun at the wrong end. But the country is 
not educated up to the point of beginning. It wants the other end for wheat and corn. 
It only wants the mouth of the river kept open so as to be able to sell its corn for the 
present generation, and let the next generation look out for itself. The other end of 
the river has drowned out this end ; state after state is going to be drowned out until 
some day the coral insect may again build his pretty castles where the people of Iowa 
are now. digging wells for water. The United States is tearing out her very heart with 
her gang-plows, and dumping it into the sea, sir.’ 

ata beg to put this statement before the country with something of the emphasis with 
which this great and good man uttered it there in the mouth of the great river. More 
than once he brought up the subject and always with an emphasis that would write 
every syllable in italics. 

“Capt. Eads was very fond of quoting poetry. Once he was saying to himself, 
‘Leaves, leaves, nothing but leaves,’ when he suddenly turned to me and said: ‘ Do 
you know that in leaves you can read the history of creation? My son, leaves are not 
only creation, but salvation.’ Capt. Eads explained to me that he meant if leaves and 
grasses were left lying on the ground at the proper time of the year, as nature, the hand 
of God, placed them, there would never be any damage from high water any time; that 
leaves would be the salvation of the republic, and that there would never be any need 
for Eads’ jetties. He explained that he meant when he said that leaves were creation 
that there is no nourishment so dear to the hungry earth as a handful of leaves. He 
insisted that more beauty could be grown out of a single basket of leaves than a whole 
load of manure. 

“Well, let me tell you right here that if this process of fires and floods—floods that 


_ always follow fires—is permitted to go on by the help of 10,000 iron-toothed mills— 


| 


_ gang-plows in the valleys to help along the flood that has gathered force in the burned- 
out higher land—why, we will accomplish the same desolation just as certain as water 


runs; only we will achieve by the aid of gang-plow and circular-saw implements, 


| unknown of old, in two centuries what it took Babylon twenty to bring about.” 
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FOREST CULTIVATION FOR PROFIT. 


The following valuable statement is taken from the address of the Hon. Martin 
Conrad, of Chicago, at Springfield, last month :— 


‘In ever-widening circles does this destruction spread over the land. It is but a 
few years ago that Chicago drew the bulk of its whitewood supply from the state of 
Michigan—while to-day, that great timber state, in common with ourselves, draws upon 
Re aneases and other southern distrives for this walnable wood. Oak, at that time, was so 
abundant that it could not be profitably shipped by rail to Chicago from outside a radius. 
of a hundred miles ; whereas, to-day, Arkansas and even Mississippi are represented in 
the oak supply of the Chicago yards. Black-walnut and live-oak are already practically 
extinct; but long before the culmination of this ominous result—even as far back as 
1868—The Hon. T. M. Edmunds in his report to the U. 8. Department of Agriculture, 
foresaw a complete extinction of all timber resources of the United States in about fifty 
years. This threatened loss alone shou d demand prompt measures of restraint ; but the 
disasters that we invite, through the climatic changes that must follow our imprudence, 
are appalling enough to justify the gravest fear. | 

“It is not my purpose to introduce here any lurid pictures of calamities in store for 
us—as better pens than mine, guided by the hands of science have already enlightened us. 
as to the probable course of events if the present conditions are allowed to continue. The 
note of alarm has been sounded long ago, and the stormy floods of the Mississippi and 
the Ohio have re-echoed it with terrific “emphasis. 

‘“‘In proof of the enormous climatic changes that can result from such a cause, | may 
mention that we have an actual demonstration of the whole process at our very doors. 
I refer to the northern domain of our sister republic of Mexico, a section whose former 
luxuriance of vegetation once proclaimed it a paradise, and whose mineral wealth marked 
a brilliant page in the chronicles of the sixteenth century. This region is to-day a. 
parched and torrid desert land, treeless and waterless, in whose barren solitudes it would 
seem that few would have dared to venture. 

“ Yet it is a deeply significant fact that these sunburnt valleys, not only around the: — 
city of Chihuahua, but also in many other parts of that section, should be covered with 
acre after acre of slag from silver ore. It must be borne in mind that in all this strange 
region there is not a bed of coal and that, therefore, the extensive smelting operations 
that are evidenced by the vast fields of slag, must have required an enormous and also. — 
convenient, supply of wood for fuel. It follows then that at some distant period of the 
past dense forests must have covered this land, and furnished the necessary fuel, thereby 
completely verifying the statement of Bernal Diaz, the soldier-historian of the Cortez. 
expedition, that they found the region covered with luxuriant woods, verdant valleys and — 
fertile plateaus. It was the treasure hunters then who followed these conquerors that. 
inaugurated the destruction which has extinguished these forests and swept all vegetation 
from the face of the land. | 

‘With nature’s sheltering mantle thus removed, the denuded earth quickly yielded 
to the influenee of an already ‘arid climate, and the desert promptly spread over the area 
thus prepared for it. The noble forests have vanished at the touch of civilization, and 
_ with them also, the life-giving interchange of the clouds and the dew—the balance- wheen 

of nature’s fertility. To-day only a few | scattered ruins, here and there, in the midst of 
lonely wastes of desert, are left, to speak of their former beauty and grandeur. Could 
the explorer Cortez, and his devout historian, at this moment look upon those beautiful: 
valleys of 350 years ago, viewing again the scenes of their adventures and discoveries 
their pious catholicism “might be charmed by the sight of the grand cathedral, with it 
stately towers, costing almost a round million of dollars, as well as the beautiful park at 
its doors, with its fountains, trees and luxuriance of tropical plants, maintained in this 
splendor, by the ever watchful, artificial care of man; but, looking beyond this littl 
garden spot, they would search in vain for the Eden of primeval beauty that first met 
their wondering gaze, for their eyes would rest only upon the dreary desolation and ruit 
which their treasure- seeking followers left behind them. 
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‘ Fortunately, we have a prudent example before us, in the countries of Europe, in 
all of which the forests are under government guardianship, protecting them against fire 
as well as spoliation ; and, however little we may profit by this (for such a system would 
be a physical impossibility in this country), it may at least serve to remind us that our 
national legislation tends to the opposite direction, and that at least indirect relief could 
be afforded by admitting foreign lumber free, and thereby lessening that much of the 
drain upon our own resources. 


‘Without stopping to discuss this point, it is worth while to see what can be done 
legitimately in the right direction, and to inquire if there is not a chance of redeeming 
the situation by intelligent and well directed individual action, with a sufficient incentive 
of personal profit to warrant hopes of success. If I can show that proper efforts in tree 
culture will prove profitable and that it is a sure and valuable investment for any farmer 
and land owner, this may be the means of forestalling evil results and recovering some 
part of what has been so wantonly destroyed.” 


_ To bring forth adequate results, therefore, will, as I have said, require the powerful 
stimulus of personal gain to whomsoever shall venture his means and his time in this 
beneficent work. Jam aware that it is the unfortunate, though general impression that 
no profit can possibly accrue to an investment that waits for a forest to grow up from 
the seed, yet I propose to show that nothing could be further from the reality. I main- 
tain that there is a profit in it, and that a well-directed system of cultivation will not 
only repay the investment richly at an early period, but will be the means of solving the 
economic problem of our timber supply. 


Any line of inquiry looking to the practical solution of this great problem must 
naturally begin with the number of trees can be successfully grown on a given space of 
land—say an acre—for a unit of calculation ; but, simple as the question may seem, it is 
vain to look for it in books. One German authority gives us 300 to 400 trees to an acre, 
as the results of an 80-year period of cultivation; but unless we are ready to allow a 
good deal for the rigorous thoroughness of the forestry systems of the old country, we 
may be pardoned for doubting these figures. We must reflect that,.a square rod to each 
matured tree is a small enough allowance of ground space for a large healthy growth. 
This gives us 160 trees to an acre, but to be still more conservative, let us knock off 
fifty more, leaving 110 trees to the acre for the harvest eighty years after planting the 
seed. This result coincides exactly with the figures given by A. R. Whitney, Esg., the 
veteran tree grower and proprietor of the well-known Whitney nurseries at Franklin 
Grove, Ill. 

The long Saaarit experience of this gentleman has formulated the following method 
of cultivation, viz. 


Starting with a planting of 2,720 young trees to the acre, set four feet apart, he 
begins by trimming out after ten years of growth every other north and south row. 
Five years later every alternate tree in each of the remaining rows is removed, and after 
another interval of five years more, cull out all imperfect g srowths, which will leave am 
average of not less than 110 trees to the acre. 


| To put this result in marketable form is the next step in our inquiry, that we may 
_ determine the money value of our harvest. Our leading hardwood lumbermen count an 
_ average of two trees for each 1,000 feet of lumber, and with these factors we may easily 
‘compile the following table, showing the value per acre of our 80-year crop of cultivated . 

trees. 


VALUE OF ACRE oF TrmBpEerR OF EIGHTy YEARS’ GROWTH. 


Te CERO ME OCs Tat OU ee cia 5. o)+-« a4s oslQeRAMMMMEGES ht) ecole) ojo 110 
PIUULNGErOn (rece Oct tt. O00 LOCU. «ss +:+. 4. mabe e hy 66 Fld ale eae; 2 
INIUET OL OO Cl VUIMOOr Dek, ACLe.. Vs vedanta tv. spice 9) saps 55,000 
PS REDE A Ur RAR! I cae as. n= oka del RRR eis! S08 dase $18 00 
Walid, Wer acCEO no uVears STOWE, |. 9.) . os voseqmiee g © ale, et s/n shes $1,100 00 
Average value per acre per year ..... o,hitecet MU eeS I RPEARR 7 elit etary aha hee $12 372. 
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Is not this encouraging result worthy of earnest consideration by every farmer and land- 
owner? A little further reflection will show him that the above result is safely within 
the reality, as such lumber as we speak of will be worth at least $50 per 1,000 feet 
eighty years hence, and he may also count upon the yearly trimmings of trees, which 
increase in value, growing from poles to trees that will make the very best second growth 
spokes, and carriage stock, as well as all kinds of the most expensive axe, hammer, and 
pick handles. For these purposes, a tree at thirty to forty years is of greater value than 
when fully matured. Besides this, we will have timber which will be useful for fuel, 
fencing or charcoal, and will eventually afford a steady revenue far beyond the actual 
cost of supervision ‘and labour ; and in addition to all this, we must bear in mind that the 
timber left over after the logs are cut, including the tanbark, is very nearly as valuable 
as the logs themselves. But you may say that a period of eighty years—aye, forty 
years—is a long time to await the fruits of your labour. True, but cannot its full value 
be realized just: as readily as any of the other permanent improvements on your lands? 
Your investment in the tree-plantation is not locked up, for should you sell the place at 
any time, it will certainly take rank with the rest of the. improvements as an element 
of value, and will bring its full price. 


No other improvement on your estate can do more than this. The soil itself is 
certainly not as productive as it was when you first turned the virgin sod, while neither 
the well-appointed farm-house nor the roomy barn nor any of the other fixtures can ever 
realize you a cent, except as part and parcel of the whole, and then only when it passes 
out of your possession by outright sale. It is the sum of all these improvements that 
enables you to value the property at twenty times its original cost, and not because the 
land will produce more than it did in the past. 


Your investment in the tree plantation must therefore be een with the permanent 
improvements of the place, with the additional certainty that at whatever period of its 
growth a transfer of ownership may take place it will invariably yield its full value ; for 
while all the rest are undergoing the process of natural decay and require constant labor 
and expense to keep them in repair, the value of the tree farm until it matures is steadily 
accumulating with the years, and it must therefore in its intrinsic worth prove the most 
valuable of all the improvements on your estate. 


My subject having been limited to only such woods of natural forest growth 
as are in present use for waggon making, [ must mention that there are numerous — 
varieties maturing at least a decade of years earlier that are possibly better adapted to | 
our soil, which might be substituted in many branches of manufacture without affecting © 
the quality of the article. However, as I have based my estimate of profit upon the — 
oak, which of all species requires the longest time to attain maturity, it follows without — 
argument that with trees of an earlier maturity the average would be proportionally 
larcer: 


Having therefore clearly shown that the culture of timber implies nothing in the — 
nature of sacrifice, but on the contrary is a valuable source of revenue, it follows that 
the great problem can be solved by the. incentives which nature herself holds out. She 
asks nothing without recompense, but offers a far more substantial reward than the mere 
consciousness of duty performed. Had the proprietors of the Schuttler Wagon Factory — 
planted an oak for each on: they cut down for spoke timber since the establishment of 
their works in 1843, they might to-day make a like amount of second growth spokes from . 
the same ground. 


And before going further, let me say that this latter fact has actually been verified! j 
in a most interesting and noteworthy manner. The factory named has just finished a. 
wagon built entirely of cultivated Illinois timber, twenty varieties of which enter into its 
construction, —none of them over forty years’ growth from the seed. ‘This great variety 
was sought, only to show what it is possible to produce on our prairie soil, and not for 
lack of material, —for the entire running-gear could have been made out of one honey — 
locust log in ihe lot, which measured eighteen inches clear in diameter. The entire 
assortment of woods was furnished by Mr. "A. R. Whitney, of Franklin Grove, of whom 
mention has already been made. ‘* 
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RUSSIAN FORESTRY EXPERIENCE. 


A statement made by Professor Budd, of the Iowa Board of Forestry, at the late 
Forestry Congress, gives a very remarkable and convincing piece of evidence. He says :— 


“ During the summer of 1882 I was permitted to study critically the elaborate 
forestry system of the Russian Empire in Europe. Prior to the time of Peter the Great 
we have the most complete evidence that a very large part of the black soil region east 
of the Volga was subject to periodic extremes of rainfall, followed by long continued - 
drouth, during which the moisture-bearing winds from the west passed over the heated 
plains ‘of Russia in Kurope and Central Asia to the far off Altia range of mountains 
without precipitation, as they now pass over Western Texas and Southern California. 
Now, the planted forests on these steppes are 12,502 in number, which are under the 
general supervision of 762 educated directors. 

“The area of these individual forests ranges from 3,000 to 30,000 acres. 

‘In company with forestry experts we passed through many of these island forests 
on the great plain, and found everywhere an attempt to preserve real forestry conditions 
by thickness of planti g, the preservation of underbrush in open parts, and the rigid 
exclusion of fires and stock. In all cases we found the dense sylvan shades, and the 
carpeting of leaves and leaf mould which keep the earth cool and moist. 

“ As to climatic effects, the minister of public domain assured us that the meteoro- 
logical records of past 150 years, and the reported crop yields on the steppes dotted with 
these forests, had shown a cumulative increase of rainfall from summer showers, and a 
decided increase in the moisture of the air during the growing season. 

‘* He was also positive in the statement that the modifying influence had extended 
into the eastern sections, with the completion of the forests, where formerly the lands 
had been utterly worthless except for thin and scanty pasturage. 

‘Tn the earlier history of this region the main rainfalls were in June, but since the 
completion of the forestry system—now covering fully 30 per cent. of the black soil 
area---the summer showers during July and August permit the successful culture of the 
sugar beet, potatoes, Indian corn and other crops requiring rainfall later than June. 
When questioned for the causes for the increased summer rainfall, the invariable reply. of 
experts was, that it resulted from the wnequal heating of the avr over the plain, brought 
about by the large forestry areas. 

«On the north plain of Europe, including North France, Belgium, Holland, North 
Germany, Denmark, Prussia and Poland, we “found a methodic system of forestry plant- 
ing and preservation, and that all classes from peasant to prince united in the belief that 
334 per cent. of the country must be kept in timber, yet we did not here find scientific 
men united in the belief that forestry planting directly increased rainfall. But they did 


_ unite in the belief that large areas of forest tend to a more equal distribution of the rain- 
fall, and more equable conditions as to temperature and humidity of the air. 


‘‘On the north plain of Europe forests have existed in more or less perfect condition 


_ during hundreds of years, hence the Russian experience in the way of extended timber 


planting on bare pastorial steppes, like our plains west of the Missouri to Denver, has 


_ more value for our guidance. 


‘“‘ As nearly as we can believe any proposition of science or any established principle 
growing out of long experience, we may believe that the Russian plan of great island 
groves over our western prairies will give us a more equal rainfall and more equable 


Conditions as to summer humidity and temperature of air. 


“ With a despotic form of government we might hope to try the scheme in the near 
future, but left to the voice of the people the time of trial seems far off, Permit me to 
repeat the opening remark that it is uphill work to write in a satisfactory way on a 
subject on which I know so little or on which so little is generally known as prairie 

climatology. 
“Tt would have been far easier to talk of species and modes and methods of plant- 
ing the blessed tumber in which I believe with an intensity bordering on perfect farth, as 
‘our final saviour and preserver from climatic ills and evils which each year are becoming 
_ more apparent. ” 


Pr 


THE WESTERN PLAINS. 


At the same time it may be mentioned that Dr. Berry, of Illinois, read an elaborate 
production which proved the author thoroughly informed on the subject of air currents 
and the causes which influence their course. The fact that the once verdure-clad western 
plains were yearly reduced to plowed ground, the further fact that the forests of the 
west and southwest and of the mountains were almost obliterated he said, explained to 
his mind the increased dryness from year to year of the air currents that sweep over the ~ 
Mississippi valley. .These currents are now dry and arid instead of moisture-laden as 
formerly. Again, tiling throughout the west rapidly carries off the rainfall to the rivers, 
from whence it flows in freshets to the sea, without, as formerly, remaining in the ground 
to become a source of vapour and clouds. The planting of forests at regular intervals 
throughout the west in his opinion, was the only remedy. 


RAILROADS IN CONNECTION WITH FORESTRY. 


A valuable statement in connection with the above has just been issued at Washing- 
ton. Ten railroad companies, it appears, have busied themselves with tree-planting to a 
greater or less extent, of which the Kansas City, Fort Scott and Gulf R.R. have done 
most, having 1,300 acres in fine trees, six years old. The Acheson, Topeka and Santa 
Fe R.R. have started plantations at different points along their line, cultivated them 
carefully for five or six years, after which time they were left to care for themselves. 
They made good growth, and seemed perfectly at home in what was then a treeless 
country. Since that time settlers have occupied the ground, and many of them have 


planted trees in great numbers. The intention was to show an example, and it proved 
quite successful. The Missouri Pacific R.R. have planted 250,000 trees, which are doing © 
well. The Southern Pacific R.R. have planted very large numbers. 

To supply continuously the present demand for wood for railway construction in — 
the United States it is calculated would necessitate a reserve of not less than a hundred ~ 
million acres of well-stocked, thrifty forests,—Statement of Mr, Fernow, Forest Conservator, — 
Washington. | . 

One-sixth of all the fires reported are attributed to railroad locomotives. Some 
statements are made as to the liabilities of railroad companies in these cases as follows ae 


In Colorado, for example, railroad companies are required to have a strip of ground 
not less than six feet wide, ploughed every year, between July and October, on each side 
of the line of road, sufficient to prevent the spread of fire. This is not required within 
the limits of towns or cities, or on roads running through mountains where ploughing 
would be impracticable. 

In Connecticut the statute declares the fact that a fire was occasioned by a locomotive 
shall be prima facie evidence to charge with negligence those owning or operating the 
railroad on which the locomotive was in use. In Massachusetts, whoever wilfully or 
without proper care setS fire to the property of another is lable to a fine of $250, and 
fire wardens are directed to prosecute such offenders. 

In Illinois the fact that a fire has been started by sparks from a locomotive is made, 
as in Connecticut, presumptive evidence of criminal negligence. _ 

The law of Maine enacts that when property is injured by fire communicated by 
locomotive, the corporation using it is responsible for such injury, and it has an insurabl 
interest in the property along the route for which it is responsible, and may procure 
insurance thereon. 
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In Maryland railroad companies are responsible for injuries occasioned by fire, unless 
they can prove to the satisfaction of the court that there was no negligence. 

In Michigan railroad companies are made liable for all loss or damage occasioned by 
the engines or employés of such companies. It is provided, however, that they shall not 
be liable if the engines are in good order and properly managed ; all proper precautions 
are taken to prevent the origin of fires, and proper efforts are made to extinguish fires in 
case of their extending beyond the limits of the road, when the existence of such fires is 
communicated to any of the officers of the road. 

In New Hampshire railroads are made liable for all damages. They are also 
declared to have an insurable interest in all property on the line of the road exposed to 
damage. 

The law of Vermont is similar to that of New Hampshire. 

In New Jersey itis provided that engines must have screens, and the fact of fire is 
made prima facie evidence of the miolation: of the law. 

The exposure of the railroad companies to complaints on account of fires originated 
by their locomotives, and to suits at law for damages, as well as other reasons appealing 
to their self-interest, have led to many and protracted experiments for the purpose of 
preventing damage to property arising from this source and inconvenience to passengers. 
Many contrivances for this purpose have been tried. Some have been, in a degree, 
successful, but most of them have proved failures in practice. Within a few years, 
however, spark-arresters have been devised which railroad engineers and managers declare 
to be so efficient in securing the end desired, that it would seem to be imposing no hard- 
ships on the railroad companies to compel them by law to furnish all their locomotives, as 
a condition of their use, with one or another of these safeguards. An eminent expounder 
of the English common law says that though railway companies may be expressly 
authorized by statute to use locomotive furnaces of a dangerous character, ‘‘ no statute 
can exempt them from the consequences of negligence in the management of their rail- 
ways, or the construction of their fire-boxes, chimneys or furnaces, whereby coals of fire 
are thrown on the adjoining property. If they neglect to avail themselves of all such 
contrivances as are in known practical use to prevent the emission of sparks from their 
engines, they will be responsible for their neglect, and if they run locomotives without 
statutable authority, in that case they are responsible for any damage caused by such 
engines in setting fire to adjoining property or otherwise, although they have not been 
guilty of negligence.” 

{t would seem (says the report) that our interpretation of common law should be as 
extensive as that of England in protecting property from destruction by fires originating 
from passing locomotives, or that our statute laws should be made to accomplish the same 
end. 


SUPPLY OF WHITE PINE. 


Of late years, many have prophesied the complete destruction of the white pine 


_. forests of America, have poiuted out the amount yearly used, and th.nce calculated the 


_ period of its duration. Their prophesies have not been accurate, for according to many of 
them the pine supply would have ceased before to-day, whereas the fact is that the supply 
is stillimmense. The mistake in th se calculations was that they did not allow for the 
fact that forests then considered thoroughly culled have since been gone over again and 
again, and large supplies drawn. We use, too, inferior wood. To-day a class of pine is 
used for many purposes which would have been thought too poor for these uses twenty 
years ago. Hardwood and hemlock, also, which would not have been touched whtn pine 
was plenty, are now largely drawn upon. The south, too, is furnishing pine, though, as said 
below, she is using more than formerly. But though the south has much timber, in great 
part it is in such inaccessible positions as’ to render it very costly when obtained. The 
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writer, who says below pine cannot be reproduced, probably means that in our lifetime we 


cannot grow a large pine. But I remember fields of forty-four years ago, now pine 
groves, whence could be cut many sticks of thirty feet, and eight, or even ten, inches 
square. There is no doubt, however, that the pine of the Northern States is fast nearing 
its end. 

It may be of interest to publish the following extracts from a letter recently received 
from Mr. G. W. Hotchkiss, for many years Secretary of the Lumberman’s Exchange at 


Chicago, recognized as an authority in lumber statistics. 


He says: ‘So far as White Pine (Pinus strobus) is concerned, it occupies to-day a 
position in forestry analogous to the Indian in the body politic, practically a thing of the 
ast. Of course there are sections which will last for many years (not so very many 
either), but the great bulk is gone, and like the straggling tribes, but a remnant of former 
power and strength remains, and but a few decades more and they will be known only in 
history as a thing of the past. 

‘One hundred years ago, Maine, Vermont, New Hampshire, New York and 
Pennsylvania, could boast vast forests of white pine. West of the lakes, Michigan, Wis- 
consin and Minnesota, so late as fifty years ago, were unbroken in forest resources, and 
the white pine predominated. 

“To-day Maine gives us some spruce and a little small sapling pine, such as would 
hardly have been sent for firewood in her palmy days of lumbering, Vermont, New 
Hampshire and New York may still boast an occasional clump of trees, but have lost all 
pretensions of lumber-producing regions. Pennsylvania has a few hundred million feet 
on the sides of the Alleghanies, but has dropped out of the list as a lumber producer. 
East of the great lakes nought remains (excepting the spruce forests of Northern and 
Eastern Maine), save hemlock and hardwood, and these in very limited quantities, 
insufficient to supply the home demand in a majority of localities. Michigan, Wisconsin 
and Minnesota are the last remaining resorts for lumbermen east of the Rocky Mountains. 
Originally there was probably 150,000,000,000 feet B. M. in Michigan, but fifty years’ 
work has reduced the supply to probably not over twelve to twenty billion feet, with an 
annual average cut for the past five years of not far from four and a half billions ; and - 
the cutting is so close as to exterminate all the pine timber on the tract operated upon. 
Wisconsin can hardly be estimated at over thirty to thirty-five billions, little more than 
would suffice to supply the consumption of the United States as a whole for one year. 

“Minnesota, set down in the census of 1880 as having 11,000,000,000 feet, B. M., 
an amount disputed by some as too high, by others as too low, if allowed to-day at 
10,000,000,000, could furnish but one year’s supply for the mills of the north-western pine | 
producing states. In fact, if the mills of these three states were run to their capacity for — 
six years, there would be but little pine left for the seventh year’s production. And these — 
estimates of timber include the red and Norway pine, which forms a noticeable percentage — 
of the whole. In Michigan and Wisconsin there are still large quantities of hardwood, — 
but it is not being cared for with that appreciation of its value, which is desirable, It has, — 
however, this advantage, it can be reproduced ; pine cannot. The future timber supply — 
of the east must be largely from the hardwoods. The vast forests of the Pacific slope — 
will supplement this with such soft lumber as may be needed. Before many years the ~ 
forests of Alaska will swarm with enterprising timber seekers. Already those of Cali- — 
fornia, Oregon and Washington Territory, have been the subject of research, and vast — 
amounts of eastern capital are already invested there. British Columbia, west of the — 
mountains, will supplement the supply, but our children will bring their pine and fir from 
Alaska. Meantime the supply east of the Rockies, once denuded, will be known no ~ 
more, &xcept through wise Government action in protecting and encouraging timber 
culture. Our present laws in this respect, so far as they relate to taking up land, are a — 
farce, falling little short of tragedy, as the Government parts with the land without — 
accomplishing the purpose of the grant in one case in a hundred, until it has lost control 
of all sufficient areas, which might be made a blessing to our successors in life’s race. . 
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“‘T have not for some years given the southern production so much thought, so far 
as statistics are concerned, and can speak only generally. There has been a great impetus 
to trade in the south during the last five years. You will be safe in computing the con- 
sumption of al] kinds of wood at 500 feet per capita of the population, and at 8,000 feet 
per acre, it would take about 4,000,000 acres per year for its supply. In southern timber 
both the long-leaved and loblolly pine grow, and can be reproduced in their native soil, 
so that the statement above, that ‘pine does not reproduce itself,” applies only to the 
white pine of the north. I know of no good reason why Government endeavors to foster 
and perpetuate large areas in the south would not be eminently successful. But it should 
not be delayed, as the wastefulness which has brought the white pine resources of the 
north so near their extinction, is rapidly doing the same for the long-leaved and loblolly 
of the south. It is to me a source of surprise that some of the lumbermen of the country, 
men who are, or have been, tramping through the forests for scores of years, are but now 
awakening to a perception of the true condition of our forests. That they have opened 
their eyes to the truth is made evident to those, who, like myself, are in position to know 
of the search which is being made for desirable bodies of timber, by men who six years 
ago set down the Government estimates and statements as veriest bosh, and loudly 
asserted that no diminution in present annual supplies would be seen for a generation 
to come.” 


CHAPTER. ¥. 


THE NORWAY SPRUCE. 


Metuop oF GROWING IT FROM SEED. 


There are many young men who intend their lives to be passed in the occupations of 
agriculture—the most pleasant—and if we would aid nature instead of thwarting her, 


not the least profitable of occupations. There are many fathers who propose that certain 
_.of their sons shall so pass their lives. Of these, some now understand ; others are rapidly 
| acquiring the idea that the forest, as represented either by lines of trees, by plantations, 
or by the remains of our original wood, must be retained and assisted, or our farming 
lands will dry into barrenness, as has been the case elsewhere. The classes of whom I 
speak will plant trees—many of them are planting thousands. It will be well to intro- 


and many have—time to look forward to 


I: duce the suggestion that, to those who have 
| in which to labour, much more pleasure can be derived from growing the tree from the 
| seed than from buying the saplings. To see the tree, in years to come a forest monarch, 
burst from the diminutive seed and rear its tiny shoot amid the soil; to know that it, 
| in days to come, deep of root and vast of spreading foliage, will act as the rain-bringer 


to a thirsty summer soil, and that our work has caused it, this is more than money, more 


_ And there are more than climatic considerations. ‘‘ What was it,” askes the observer of 


: 
| 
/ 
| 
than praise. Well, he who grows his seedlings can multiply the prospect by millions. 
| nations, ‘‘rendered the successes of Nelson possible? The oaks which Evelyn grew.” 


' 

| And, without planning either the means of destruction. or defence, how vast the possi- 
| bilities of good to be aided by our future forests. It cannot be that in Ontario, among 
| 
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our patriotic young men, we have not many an Evelyn likely to give good assistance 
in the task. But here let us say that, though it is fair to print the opinion of our 
seed-grower, himself an amateur, that all do not agree with him as to the greater | 
advisability of buying trees. To those who have no time to spare, or who wish to save, 

or who want but few, it may be well. But those who can should say, grow, or | 
attempt to grow, from seed ; even the attempt will give an enthusiasm which may be 

lacking without. As for the deciduous trees, there is no difficulty in growing trees from ; 
their seed ; do it by ali means. But with the evergreens, if you can afford it, try it, 

there is much pleasure in it. Let us also say, this is the experience of an amateur ; | 
be not rendered timid by his doubts; he succeeded well. The next statement, that of a — 
professional], breathes no such hesitating counsel, but says plainly that the work is easy | 
to the careful. Naturally, all work is difficult to the careless. I trust before next year | 
to hear of many amateur Norway spruce growers. 


4 
Of all trees fit for evergreen wind-breaks in Ontario, it seems to me that the Norway 
| 


Spruce is probably the best for general purposes. Our native pine is no doubt excellent, — 


but of much slower growth. Our balsam spruce, found in many Ontario forests, is fre- 
quently used, but I have lately heard of some failures after the age of twelve or fourteen 
years. The White Cedar will not grow, in some soils, to sucha height as a wind-break needs, 
though in its native wood it produces magnificent trees. Our tamarack I have found — 
wither and fail in numbers after twenty years. But with the Norway spruce, after having 
noticed it carefully in many soils and situations, I have observed no failure, exeept where — 
unnecessarily pruned to a low wedge shape, which killed it. In twenty years I have © 
known it in fair loam soil to form an excellent wind-break of forty feet in height. This 
was where three rows were grown, twelve feet from each other, and the trees ten feet 
apart. They had also the protection of a double row of pine, previously standing. It 
will be seen that as one tree always assists another, these had thus a special advantage ; 
but in lines by themselves they will grow well. As itis best to give only information 
thoroughly practical and reliable, I have obtained from a gentleman, lately resident in. 
Hamilton, where he grew the trees in question, a full description of his method of raising 
these valuable trees from seed. He had, by these means, fifty thousand young N orway 
spruce this spring ready to transplant. Of course, supposing the case of a small 
quantity, as he himself observes, it would be cheaper to buy of a nurseryman, or impor ib 
from the States or Britain. But the raising of young evergreens from seed is an occu 
pation in which much pleasure is to be found. It is also one of much pride to the successful 
grower, for such have been the difficulties that many have-failed. It must be remembered, 


too, that Hamilton is in a portion of Ontario more southern and sheltered than most 
others. However, with the light afforded by those who have trodden the path of suc 
cessful effort, there seems no reason to apprehend failure. This successful grower, an 
enthusiast in tree culture, I regret to say, sailed for New Zealand this spring. In his” 
parting note to me he remarks, concerning the following directions, ‘“‘I will guarantee 
that anyone following them will have a fine crop of trees. Remember, keep on the 
screens ; the less sun the better the first year, but all the exposure in wet overcast weather, 
and at night free from frost. A very little sun morning and evening the second year ; 
the cotton allows quite enough to pass all day through.” 7 

It would be a matter extremely valuable to Ontario if this method were practised by . 
-a few individuals who reside in suitable localities. Many millions of young trees might 
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‘be easily raised, and these dispersed through the country in protecting lines, or in broader 
plantations, if desirable, would be of infinite benefit. They should, to obtain a densely 
‘fibred root, be several times transplanted, after which, always remembering to keep them 
moist and covered between digging and planting, they will grow in most aoe Ll have 
moticed them receive a remarkable impetus from being mulched with rough manure im- 
mediately after planting ; a thing which, in fact, whether with straw or manure—though 
‘the last is the best—should not be oiatited with any tree. Manure is too rank, often, to 
-dig in with the roots at planting ; but mulching with it allows the filtering through the 
-earth to the roots of the precise nourishment needed. It is, too, the easiest plan of the 
two. I will now give, in his own words, our spruce-grower’s method and experience :— 


‘“‘ It has been well said that ‘gentlemen plant trees but blackguards cut them down’— 
that is wastefully and wantonly—and not lightly nor recklessly should we lay hands on 
‘that mantle of living green, of all colours most restful to the weary eye, and which, cast 
-by the hands of an All. wise Creator, drapes and veils the scars left by the Titanic struggle 
-ot fire and water. 

‘“‘It may, however be urged, by way of apology for Ahithopel of these latter days, 
‘that he is perpetrating the lesser evil, when, after his bungling manner, he cotapaeacs the 
-destruction of some patriarch of the woodlands, 

‘While the ‘ unsteady vulgar,’ in blind and indiscriminating fury raise axe and 
-torch, there are, thank Heavens; afew who cherish those things, without which, earth 
avould be a desert. Yet even of these the saying holds good, ‘ Many are called, but few 
-are chosen’; and as in the case of Gideon’s followers, the paucity of their numbers does: 
not forbid rejection, for we may say of their devotion to nature what the poet wrote of 
Wisdom and her worshippers :— 


‘To some shed is the goddess great, 
‘To some the milch cow of the field.’ 


‘Amid all sorts and conditions of men are to be found fanatics and enthusiasts, from 
Archimedes to the latest discoverer of perpetual motion, who only want ‘one more wheel’ 
to achieve the impossible. Yet to those who may contemplate attempting to raise ever- 
green trees from seed, with a humorist, whom time has almost rendered classical, I would 
-emphatically say ‘don’t.’ The advice is not prompted by a sense of failure, but the late 
Dr. Hough, of whose kindness I have a grateful memory, quoting from Prof. H. H. McAfee 
(vide Report i877, p. 35), says, ‘Evergreen are Larch seeds, which, by the way, ought 
not to be attempted by anyone not trained to the nursery business.’ It would be folly 
sand waste, both of time and money, for anyone requiring a few thousand Pine or Spruce, 
to attempt raising them from seed. Far better to purchase from one of the many nurseries 

scattered throughout the Province ; while for those who, like myself, prefer the American 
nurseries for the greater variety they offer, there is the gigantic establishment of Messrs. 
R. Douglas and Sons, Waukegan, Illinois, where, in 1871, twenty-five millions of forest 
strees were offered for sale ; inferior only in point of size,is that of Mr. W. W. Johnson, 
Snowflake P.O., Antoine City, Mich. It gives me great pleasure to acknowledge the 
uniform kindness and courtesy of these gentlemen, to whom Tr am greatly indebted for 
information and advice. 
. “< Tet it be granted,’ to quote from the McChokemchild bil ple, ‘ that an attempt is to 
‘be made to raise, say 100, 000 Norway Spruce. In the first place it will be necessary to 
“select some mellow piece of sandy loam, with rather more loam than sand, and naturally 
dry or capable of being rendered so by drainage. It will also be necessary to have an 
abundant supply—natural or artificial—of water, and the means of pouring it on with 
cunstinted hand in the parching months of the brief Canadian summer. Then in the month 
_ of September, let a plot, 120 ft. by 14 ft., be trenched two spades deep, and, at the very 
_ Teast, let six inches of well-rotted dung be thoroughly incorporated with the whole mass 
of loosened soil. No pains need be taken to level, or rake the earth, but it may be left 
to the action of the air and frost for the winter. If the manure be not thoroughly mixed 
| with the soil, but be left in a mass at the bottom of the trenches, not only is it out of the | 
reach of the young seedlings in the earliest stage of their growth, when they most need 
“it, but as the mass diminishes in bulk, through the progress of decay, the superincumbent 
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earth settles, causing the formation of large and deep cracks, along which the. young | 
seedlings perish. The following spring, as soon as the ground is fit to dig, let the earth 
be turned over, then drive stakes four feet long by one inch by two inches, six feet apart, 
making two beds, 120 ft. by 6 ft., with path 2 ft. wide between the beds. The. stakes. 
should be of cedar, if the beds are to be used for a succession of years. A block of wood 
should be laid on the heads of the stakes, to take the blows of the hammer when driving. 
The lines of demarcation should be perfectly straight, parallel, and the corners should be 
right angles. Nail boards on inner sides of stakes, sinking them sufficiently to allow for — 
settlement of soil, the upper edge being about 18 inches above surface of earth in bed. 
Each plot will now resemble a gigantic hotbed, minus the glass, and they are thus boxed 
in to prevent evaporation of moisture by drying winds. Let those who wish to ensure: 
the very best results possible rake their beds level and fine, as for onions, then spread an 
inch of well-rotted dung uniformly over surface, to leach in with spring rains, raking off 
manure just before sowing, with as little disturbance of the earth as possible. We are — 
now ready for the seed, which can be obtained from cones gathered during the previous. — 
autumn and winter. In Germany they are put in cylinders like coffee-roasters, artificial 
heat, obtained by burning spent cones, is applied, the cylinders being turned by hand by 
cranks outside the drying-room. If stored in a dry place, where a gentle heat can reach | 
them—either that of the sun, from the flues of a greenhouse, or that from an ordinary 
stove, taking care that the temperature is not sufficiently high to destroy vitality—the 
scales will open, and beating them with a light stick will liberate the seed. It can also. 
be procured from any respectable seedsman, or from the gentlemen I have named, at a 
cost of one dollar per pound and express charges. I used that from cones, and also ‘ Best 
Imported.’ It may be fancy, but I thought Tie last gave slightly. Better results. The 
average production of plants per Ib. of seed being 9, 000 (vide Brown, the Forester, p. 
505), we will require from 12-14 tbs. Take a small, quantity of flour chalk dust, or — 
whitening, mix with seed, and shake till every seed is thoroughly coated, so that one cam ~ 
detect at a glance if the seed is uniformly distributed in sowing. After all danger of 
frost is past, when rain threatens, scatter all but two lbs. of the seed as evenly as possible, 
passing a light roller, such as that of a lawn mower, carefully over the seed. To cover, a — 
couple of cart loads of clean sharp sand, free from any admixture of soil, stones or gravel, . 
will be needed. Such sand as that at the mouth of Grimsby Creek, or at Hamilton Beach, 
is the kind required, being free from any tendency to cake. This should be carefully — 
sifted or scattered, the depth not to exceed one-fourth (4) of an inch, These trees—so — 
hardy when they have attained some age—are, in the early stage of growth, of the most. 
tender description. Heat, light and cold are alike fatal, if they can reach the frail crop. — 
To guard against all three, screens are necessary. Messrs. Douglas employ those made of — 
lath, the spaces being narrower than the laths ; others use hurdles, made of brush, but I 7 
think that strong unbleached factory cotton, yard wide, costing 10c. per yard, is by far 
the best ; and using this material, it will be better to make the beds 6 ft. wide, rather 
than 4 ft., as recommended by Messrs. Douglas. A slender framework of battens, 1x3 _ 
inches, should be built upon the boxing of the beds ; the cross battens to be let in flush — 
with upper edge of boxing, to be on edge for greater strength and free passage of light 
and moisture. The two longitudinal battens to be carefully put together on the flat, 
no projecting ends or nail heads being visible. The space between cross-battens not to be 
more than 3 ft.; if greater, the cotton sags in wet weather ; the water collects at one point, 
with destructive effect on the soft earth, instead of being evenly distributed. Any 
method will answer that will strain the cotton to a flat surface and at the same time 
permit the rapid handling of the screens at the approach of rain or the breaking out of 
bright sunshine. These screens should be stretched as soon as possible after sowing, as 
birds are partial to the seed. Their edges should fit closely to the boxing, to exclude the 
the wind, as the great area, when ‘filled,’ will severely try the strength the material. 
Lastly, 50 ft. by 6 ft. is about as large a surface of cotton as can be. rapidly handled by 
one person. It may be necessary to “water the beds before the seed germinates ; great 
care must be taken, in this event, to supply it in as fine a spray as possible; if thrown 
on with any weight or force, the displacement of the seed will inevitably result, Int the — 
course of a few days, if the weather be propitious, myriads of little spires will gladden 
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the eye by their appearance. Should these show that the seed has not been evenly scat- 
tered, the two Ibs. held in reserve will make good any deficiencies. The watchful grower 
will observe a minute grey moth, not half the size of a small house fly, busy on no good intent. 
To meet these and other insect pests, the following mixture will be found of service: 
Hight quarts of water, and less than one teaspoonful of Paris Green; or better, eight 
quarts of water, one quart of strong tobacco juice, and less than one teaspoonful of coal 
oil—in either case to be thoroughly and intimately mixed, and applied with a fine rose 
on the watering pot or syringe. I find the syringe made by P. C. Lewis, Catskill, N.Y., 
to be all I could wish. They are a sleuaiy but will last a careful man a lifetime. One 
_word of caution may be useful: Never, on any account, leave the ruhber plunger in the 
tube ; it will set fast, and the effort to withdraw it will be destructive. The metal being 
thin, ‘the syringe must be handled carefully. Little remains to be told. If the land has 
been prepared as directed, manure being applied with no stinting hand, the seedlings will 
come on rapidly ; there will be very little ‘damping off’ or dwindling ; and I believe that 
the taint of the manure renders them less inviting to insect attack. The careful 
destruction of all weeds by the finger and thumb, as soon as they appear, is a sine gud non. 
The removal of the screens after sunset, their replacement before the sun strikes the beds 
on the return of day, frequent and copious watering when required, to be given only when 
the sun is off the beds, frequent syringing and incessant care and watchfulness, will be 
rewarded by the growth and vigor of the crop. Commencing with the last week in 
August, water should be withheld or sparingly applied, so that “the crop may ripen the 
wood. When threatened with killing frosts, leave the screens on, but remove them at 
every possible opportunity, to subject the seedlings to natural conditions of life. They 
will thus be gradually prepared to bear the winter ; not, however, without artificial aid. 
Before severe frost sets in, and, if possible, after a heavy snow fall, the beds should be 
closely covered with slabs or two-inch planking, as the weight of snow is often very great. 
Should it be necessary to zover the beds before snow falls, the planks should be piled one 
on the other, as the storm comes up, and the snow allowed to drift in through the open- 
ings, the planks being replaced before the subsequent thaw sets in. At the approach of 
the next storm, the removal of the alternate planks will cover the whole bed with a fleecy 
coat, the best preservative against the variations of temperature from which we suffer. 
The planks must be left on till all danger of winter killing is past; any seedlings hove 
out by the frost being carefully replaced with the fingers. The second summer is like 
the first—demanding incessant care and attention. Though I did not do so, I think it 
would be advisable to replace planking at the approach of the second winter. The third 
spring I would plant out, not in field rows, where the mortality may be heavy, but in 
nursery beds in close drills. These beds should be rich, and water and screens will be 
_ necessary till the seedlings are established, when a little of the morning and evening sun 
may be given. After two years in these beds the trees will be fit for field culture, in 
drills 14 inches apart. Space must be given in the drills, or the lower branches will be 
compressed into an oval, instead of expanding into the full circle. JI have taken the 
Norway spruce as typical, the other variety of evergreens offering but little difficulty to 
the successful grower of Abies Hucelsa.”—CANOPUS. 


PLANTING IN SCHOOL GROUNDS. 


“‘ Let me make the songs,” said the poet, ‘and I care not who makes the laws.” It 
might be said, now-a-days, so great is his—or often her—influence, that if the school- 
teachers unite in favour of a policy, sooner or later it will be that of the nation. Nor is 
| , there any class to whom the future of the question here discussed could better be entrusted. 
Acquainted as they should be, and no doubt generally are, with the history of nations, 
| they know that, exactly in proportion as the forests which should secure shelter and 
proper humidity to a country were preserved or destroyed, so the land gained or lost in 
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fruitfulness, and the nation in those sources of strength which the field and forest nourish. 
In Ontario necessary clearing has led to over-clearing ; vegetation is suffering, our timber: 
resources are diminishing all too rapidly, and the facts need to be impressed on our youth. — 
For this, the province looks to the aid of the teachers, and, to give some slight assistance: 
in the way of suggestion to those teachers who may be disposed to add example to precept 
in the surroundings of the school, this article will treat of planting in school grounds. 
The first idea of classical education we historically possess, 1s the remembrance of the: 
academic groves ; and surely, our school grounds, should have such appertaining ; but with | 
how few isit thecase? The city instructional edifice isa brick building, surrounded by & 
Sahara of planked yard—its country relative often a wooden structure in a bleak quarter— 


acre lot. Nevertheless, our grumblings over the matter need not be too intense. It is pro~ 


gress, and great progress, that we have them at all. 1t is but a few years since nine out. 


of ten of them were not. A vast advance has been made. We have the schools; now 


let us have the trees. ) 
A school should not be overhung by embowering arbors of waving foliage, nor 


picturesquely situated among, and half hidden by, sturdy oaks and graceful elms. Walls and 
roofs should be given their full chance of sun-light ; the shade is better to fight in than 
to live in; an inflammatory rheumatism is too high a price for a cooling breeze. In 
short, it is not well to have too many trees near the house. At some distance it is well 
to have plenty of them. . 
A great point is that of shelter ; and this is generally necessary on the north and 
west. Nothing but evergreens will give us this, therefore along the north and along the — 
west of our school inclosure we should have them in such numbers as the ground at our 
disposal will permit. For my part, I should like to see a good acre of our white Canadian 
pines (there is nothing better) on each such flank. There is no grove so healthy as a pine 
grove ; from no other such mass of leaves will come ona summer’s day such balmy zephyrs 
to your open school-house windows. Such groves would well supplement the playground, 
and they would also supplement the school-house, for they would teach a lesson—a lesson 
not in the books, a lesson to be learned from example alone. The ground and the trees. 
would be valuable ; they would represent money ; they might be converted into it. That. 
they were not so converted would teach the pupils that trees had a use more valuable 
than to build houses withal, to be sold for a thousand pence, or to be cut down that fat. 
bullocks might feed where once they stood. 
Yet, if we have but a small lot to protect and beautify with trees, we should run a 
single line of evergreens along the north and west and let them branch to the ground. 
The evergreen needs every lower branch for many years , for one reason, that its trunk 
and the ground beneath it both need shade ; for another, that your wind-break is no wind- 
preak if the air has full sweep beneath it. For choice of trees, the pine will give a tall, 
dark, solid row ; the cedar, one of lower height and closer texture ; the Norway spruce, 
a lighter green and more picturesque line of conical summits. Of these, the cedar of 
course will thrive on the moister soil. And, by the way, when we come to planting them. 
there are four things to be looked for, namely, a small tree, good root, kept from sun and 
air until the moment of planting, and a depth no greater than its forest bed. It is true 
that by planting deeply, we hold the tree root in the ground firmly, a very necessary thing 
to do; but by this over-deep planting we often find ourselves, in the course of a year or two, 
holding a dead stick in the ground very firmly ; not at all a necessary thing todo. The 
trees should be planted firmly, but where the wind can affect them that firmness should be 
secured by staking, not by planting the roots so deeply that heat and moisture cannot do 
their work. Give these a fair chance, in fair soil, and the tree will soon make itself 
steady enough. Till then, if necessary, tie it, and, by the way, do not let your ligatur e 
ingrow. ) : 
Tf there be room enough, supposing we have planted our rows of evergreens on the 
sides to be sheltered, we shall have an improved climate in our school grounds ; but - we 
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can greatly add to the beauty of our row if we have room to plant another row inside, 
twelve feet from the first, and let this second be of the soft maple. When both are 
grown up, the light green in summer and the bright scarlet in the fall, of the maple, will 
produce a beautiful effect against a back-ground of evergreen. But this must be 
managed, for your maple will grow much faster than your evergreens. If in a hurry, 
place the maple in the rear ; if not, grow the evergreens to fifteen feet high, then plant 
the maples ; but you can vary this as you choose. Soft maples are cheap and easily 
raised ; when they grow too large, cut them down; plant again. Nature will give you 
leaves and trunks in profusion, if you court her ; if you stint her, she will give you bar- 
ren and lifeless stalks, as if to testify her derision. It should be remembered, too, 
that for the soft maple, damp ground is better, where, by-the-by, the cedar would 
well form your back-ground. If high ground, take the hard maple and the Norway 
spruce. And now two sides are done. For the rest, the south and east, we need no 
screens. Here we require, at fair distances, separate and beautiful trees. Say thirty 
feet is resolved upon, plant them fifteen, and in ten years cut out half. In the meantime, 
with the same expenditure of ground, you have twice as many growing trees for ornament ; 
and there is nothing more beautiful, if once we educate our eyes to perceive their 
beauty. The man who passes a succession of beautiful trees unobservant, as of so many 
pebbles in a walk, lives his life out without obtaining one-tenth of the pleasure his eye- 
sight ‘might have afforded him. 

Of trees to choose from, we have in this climate a vast choice—the firm unbending 
oak ; the slender, lofty, swaying ash ; the urn-curved elm ; the beech, with its successional 
shelves of foliage ; the basswood, broad of leaf, deep of shade, white of blossom; the 
white-stemmed birches, upright and conical in the cut-leaf, divergent and leaning in the 
common ; the maples in their infinite variety (choose the scft for the wet land) ; the moun- 
tain ash, ‘with its clustering berries ; the larch pendulous with a myriad festoons of light 
and glancing green. All these, any of these, will do well for the south and east sides of 
your enclosure, not too near the house ; ; and ‘when they grow large, not too near each 
other. On the north and west we want the shelter of evergreen belts ; on the south and 
east, merely the beautiful effect of occasional and isolated trees. 

But let me take the opportunity of warning against the too common course of en- 
_ thusiastic beginners, the tendency to plant largely and care for slightly. Of what use is 
_ it to plant one year numerous fine trees and in the fast following years to leave them 
unwatched till they dry to death slowly, or to leave them unprotected from cattle, to be 
bitten to death quickly? ‘Ninety per cent,’ writes one correspondent to me, “of our 
_ carefully chosen and nicely planted trees are now dead for want of a little care till they 
_should grow beyond the need of care.” Let me therefore sketch the needs of tree- 
planting —- 

All trees do well on loam, fairly drained. 

Pine will grow on poor sand. 

The soft maple and the cedar will flourish on a soil more moist than most others will 
_ bear ; the last on a soil rather low, however, than wet. 

Mulch all trees—that is, the year they are planted spread around them straw or 
other such material, three feet in radius and six inches in thickness. I have seen stones 
used with good effect to keep this in place. This prevents the sun from drying the ground. 
Another way is to stir the ground shallowly twice in a summer. 

, Keep cattle away from all young trees. They will destroy ina minute what your- 
self and nature have been three years in doing. 

Always remember that, if we choose to take care of a row of trees, plant them well, 
stir the surface frequently, or mulch it sufficiently, and generally watch their welfare, we 
can make that row of trees grow three times as well as will a similar line uncared for, if 
it live at all. There is a deep pleasure to be obtained from watching the success of a 
thriving plantation. The bark stands smooth, clear and healthy on the stems; you can 
almost see the vigorous branches extend themselves, as if grateful for your care : ; great 
masses of leaves, broad, bright, and many-veined, will spread themselves forth rejoicingly 
» in the sun ; and as you seok their cool and fragrant shade, will wave and flutter above 

your head, an ever-changing kaleidoscope of picturesque verdancy. 
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When you plant your trees. grudge not a little care. What is it to bring a wheel- 
barrow of sand to aclayey site ; one of clay toa placetoo sandy? Youare planting a tree 
by which your grandchildren may remember you—which, perhaps, shall for many a year 
do its uttermost—dumb, yet living ; silent, yet sensitive—to please yourself. Its grateful 
shade shall cool you in the summer day ; its shelter cherish you in winter time; or if 
it then be bare of every leaf, each denuded branch shall speak to you of a time when you 
shall also appear as lifeless, and of a resurrection as certain as the coming spring. 

Pupils of the Canadian schools, the remembrance of many a century past, the knowl- 
edge of many a nation existing, lies open to your view; the printer’s art—to your ances- 
tors for many an age unknown—sets before you the past and present as in a vast and 
magic glass. Look in that mirror, and you will see the citizens of certain nations, swayed 
by a pitiable and a mistaken view, adopt wealth as the standard of happiness, and realize 
by lifetimes of successive disappointments the greatness of the error they have made. Of 
such error is his a branch who expects to win pleasure by stripping his ground of every 
tree, wrenching from every rood all food that it will grow, careless that such denudation 
destroys the upper and the nether springs, and hinders the refreshing coming of the sum- 
mer rain. Shall not yours be a different course? The land was not given us to destroy 
its fertility ; to leave a desert to those who may succeed. Will you not aid what you may 
in benefiting your country by preserving, where you can, some slight portion of her 
ancient forests ; aid what you may in planting and caring for some newer trees ? 


TREE-PLANTING ON ARBOUR DAY. 


As of late years, our schools, invited by the Educational Department, are making 
some excellent movements in this direction, it is likely that at first the greatest progress 
will be made in and about the schoo! grounds of the Province. Here, I must, if I suggest 
at all, but try to further my view, that a school ground should contain, not alone a play- 
ground, but a goodly sized grove as well. Let the boys have a couple of acres, by all 
means, to play in; and two or three more where trees shall grow, and not grow sickly 
and stunted, but be cared for. Why, if the school teachers and school trustees of Ontario 
aid in the matter, we shall soon, by very force of example, have our country well sheltered 
once more; and our living springs, now drying up by deforesting, bursting forth 
again. Give but sufficient room, and each school ground will be, so far as trees are con- 
cerned, a valuable experimental farm. What school section could not afford five acres ? 
—surely not one. There are many reasons for some slight liberality in this matter. Let 
any one observe the tramped and muddy door-yard in the small plot allotted to most 
county schools, (the place where, in the absence of better, they must congregate,) and 
think how much greater for good the influence on the pupils had they a handsome and 
well-sodded lawn for play—a thing attainable with ease where the number of pupils who 
shall tread it is not more than is ordinary in such places of education—with a pleasant 
grove annexed, and sheltering trees and flowers around outside the play-ground limits. 
Such surroundings dignify education and impress the pupils with ideas which may 
benefit their whole after lives. Or, to state the question in another way: They must 
have room to play ; they should also have room for trees, groves and flowers. To give - 
them both demands more than the ordinary stinted allowance, and once afforded, if it 
be but cared for as the labour of so many little hands can well care for it, what lessons 
of order, beauty and utility can be inculcated in the process. Little can be done to 
beautify a pent-up quarter of an acre, through which fifty children need to run. | 

Well, then, suppose that five acres were allowed in each section in country 
localities, its exposed sides would afford an excellent opportunity for proving the benefit 
of evergreen wind-breaks. The whole north side might be planted with evergreens in a 
belt, say a hundred feet in breadth, which would afford, in summer time, a pleasing and 
shady grove ; in winter, a shelter against the cold winds of the north, generally our keenest - 
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visitations in that season. The western side might have a close single line of evergreens. 
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The others—that is the eastern and southern sides—might be bordered, as before suggested, 
with some of our many beautiful deciduous trees—the maple, the elm, the basswood, (this, 
elsewhere called the linden, I should like to see planted more extensively, Its broad, 
thick, soft leaves, are said, of all trees, to cast the coolest shade ; its blossoms are most 
valuable to the bee. Pupils of English literature should not be unacquainted with Lan- 
dor’s touching apostrophe to the linden), ‘Then there is the locust (where it is not 
troubled by the borer). But I need not extend the list, merely remarking, that if there 
be a place where suckers are not likely to spread, which surely should be, if any, a school 
ground, where there are so many*hands to pull them up, the silver-leaved poplar will grow 
in one half the time taken by other trees. The variety with small catkins should be 
chosen ; it does not, in the season when they fall, make one-fourth the litter made by 
that which grows the large ; though, at some distance from a house, neither is an annoy- 
ance worth mentioning. If we choose these, a slip of eight inches of last year’s wood, cut 
from a bud to a bud, and thrust in the ground five inches, will grow. There are many 
other beautiful deciduous trees ; but the residents of each locality should know best what 
grows well there. For instance, on some high, windy plateaus, the rock elm grows well ; 
its deep roots hold the tree firmly against a wind which would shake the roots of a young 
maple loose. Then there is taste to be exercised in the choice of trees as to shape and 
foliage. The elm will give us the tall divided stem, branching out into a curious but 
picturesque urn-like shape—the maple a rounded cone of foliage—the aspen a perpetual 
play and shimmer of changing tints—the beech great successive layers or flakes of leaf- 
masses. All these trees are easily grown. Then, for flowers and shrubs, the near vicinity 
of the school-house itself would be the place. This, as said, sketches out the idea of what 
might be done with a school ground of five acres. The colder sides would be walled by 
evergreens—say Our own pines, which experience proves to make an excellent grove—the 
others would have their line of deciduous trees, not too near one another ; on those sides. 
we do not seek shelter, but occasional beautiful trees with broad Openings between—the 
school-house, its shrubs and flowers, and, it you like, its verandahs and trailing vines, 
Ample room would be left for a broad expanse of grass-grown play-ground. Would it 
not be worth while to give the children this instead of the half-acre often given them ? 
But take the half-acre itself, if we must; what can we plant there? These small 
plots, planted or not, will not of themselves influence greatly the atmosphere. But they 
might well be the experimental commencements of what will very greatly doso. Suppose 
the boys try a row of evergreens, getting the little plants from the bush six inches high, 
planting them in beds for a couple of years, till good roots are formed, then placing them 
whore they are needed. —the best way. Or, if ina greater hurry for larger trees, get them 
five feet high from tne open in the end of May or beginning of June—these are different 
in this respect from deciduous trees, which you may plant any time in spring or fal]— 
they will generally grow very well, though the transplanting gives you a tree more likely 
to last. Or, let me suggest another thing which might be done in a school plot. Set 
aside a portion, sow it with tree seeds, care for the young plants, and when ready give 
them to such adjacent farmers as will agree to plant and attend to them on their farms. 
In this way the school might be made the nucleus of numerous groves and miles of wind: 
breaks, and the boys, grown to manhood, might view with pride their well-sheltered 
neighborhood—its orchards with their protecting lines of N orway spruce—its fields 
guarded by plantations of maple, hickory, ash, oak, and many another valuable wood 
its landscape of country neither parched in summer nor wind-swept in winter, but re- 
jOicing in alternate fruitful fields and waving woods—and say ‘‘ Do you see how beautiful 
thisis? We little fellows at school, long ago, started it all.” But Arbour Day is not con- 
fined to scholars ; many a villager and many a farmer will participate in its occupations. 
in villages, perhaps, I might be allowed to recommend that grass be not left close to the 
tree. As each summer comes, if the ground be stirred around the stem, say three feet 
each way, and perhaps a little addition of better soil or manure mixed shallowly with the 
surface earth, we shall much sooner have a fine tree. ‘Stirring the ground twice or thrice 
4 summer is better than mulching and looks infinitely better. As regards farm planting, 
would suggest that there is too much planting on the road in front of the house. [t 
soon shuts the farm altogether from view ; neither is too much of it good for the roads. 
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Of course the exposed sides should be planted, but when both objects can be obtained, 
what looks best is to see a farm protected by tree rows on both sides, by a grove at the 
back, and open to the road. There you see the farm, its buildings, its dark ploughed 
land, its green fields or its golden harvests, set in a frame of foliage on three sides—a 


picture worth admiring, which the next farm should vary by another, different but as 


beautiful. But if the roadside be thick masses of branch and leaf, asa wind-break should 
be, the farmer has planted you out ; the farm may be worth looking at, but it will hardly 
please the eye of passengers who cannot see it. 

I trust that, shortly, the whole population of the céuntry regions, and many of the 
towns, will make a point of aiding in tree culture at least the whole of Arbour Day. | For 
this we must look to the teachers. What they now inculcate and practice will be fol- 
lowed by their scholars many a year to come. 


THE PROCESS BY WHICH WOODS PRESERVE MOISTURE IN 
ADJACENT CLEARED LAND. 


We may speculate in uninformed fancies for ever without beneficial result ; but if we 
wish the important knowledge of how best to avail ourselves of the workings of the great 
natural forces which, as we work with them or agairist them, will either render our fields 
fruitful or turn them to a desert, we must proceed to the workshop of Nature, and 
examine her operations for ourselves. If my readers will in imagination accompany me 
to the fields, view in fancy the young crop throwing!up its millions of tender shoots, see 
it heighten, increase and ripen in the sun, watch meanwhile the necessary and important 
part which occasional moisture has in this, the sources from whence it is derived, and 
the manner of its aid to the growing plant, we will endeavour to get a plain and, if/ 
possible, a thorough understanding of the affair, in order to which I will ask them to 
read carefully the remainder of this chapter. 

The history of all countries proves that when forests disappear, fertility never re- 
mains; and it has been remarked that, as one part of the method whereby this injury is 
inflicted, that the rapid passage of the wind over the earth, when no masses of trees break | 
its force, must have the effect of too rapidly exhausting the moisture in the ground. The 


manner in which this is accomplished is very interesting, yet in all the range of 


the various writers on these subjects, I have not found any who had hit on the explana-— 
tion of the process, (or if they had, had not thought it worth illustration), which I am_ 
about to endeavor to describe. Yet it is, of all others, the most important in connectio 
with this matter; and, by following certain facts we know to their direct sequence, 
we shall find that it must be correct. In the first place we know that all plants and trees 


derive what food the earth gives them through openings in what are called the spongioles of 
their roots. But the nourishment close to these soon becomes exhausted. How does the root 
receive the food which lies a little way from it? By means of the great carrier of plant food 
__waterin motion. There are two movements of water through the soil which chiefly effect 
this, namely, that of gravity, by which it is attracted towards the centre of the earth, or 
rather toa certain depth within the crust ; and that of heat, which draws it up to the surface 
and into the air. There are other movements, but these two all are acquainted with, and 
it is they which chiefly do the work. And it is to be noticed that the provision of nature 
is that water will seldom carry plant food too deep, for most soils filter it too quickly. 
On the other hand, vapor does carry it upwards, as the aroma of a damp rich field when’ 
the hot sun comes from behind the clouds soon tells us. These two upward and down 
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ward movements of water through the soil carry the plant food within reach of the at- 
tractive influence which roots possess. This is the principal cause, apparently, why 
growth is so rapid and vigorous after a shower, an assisting but lesser cause being also 
the cleansing of the leaves and opening of their pores by the rain. Vegetation will, at 
such times—-while. as remarked, the water is passing through the earth downwards and 
upwards, (for, if watched, both these processes can be seen proceeding at one time), and 
during the longer succeeding period when, the first process chiefly concluded, the second, 
of vapor rising from the surface under the influence of the sun’s heat, is still continuing 
—make very rapid progress indeed, so that it is common to say that the crops can then 
almost be seen to grow. The facts above-mentioned form a link in the chain of reasoning 
concerning the value of shelter to fields. 

When a shower falls in summer, as noticed above, all can see the effect in increased 
growth. The effect is, as said, largely owing to the passage of water through the soil, 
both in separating and preparing the atoms of plant food in the earth for nourishment to 
the growing plant, and in carrying them within reach of its roots. It is now to be noticed 
that where fields possess the shelter given by woods this valuable process will last much 
longer, for this reason, that the moisture will remain in the land, drying out slowly, 
while in an open country it probably would not last one-fourth of the time. We will 
understand this better if we consider how it is that the rapid passage of currents of air 
across a country carries off its moisture. One stratum of air passes across the ground, 
and receives from contact a certain proportion of the moisture in the soil But that 
stratum does not continue to pass next to the ground, for the vapor of water which it has 
received being much lighter than air causes it to immediately rise and be replaced by a 
drier one, which in its turn carries off its share. This process goes on, of course, when 
fields are sheltered, and is valuable to growth. But when they are not it proceeds with 
unnecessary rapidity, so as, especially in a dry time, when every shower is valuable, to 
deprive the agriculturist of much benefit his crop might have obtained from the portion 
of rain which fell. A sheltered field is dried by a slow upward movement of vapor. An 
unsheltered one is dried by the rapid, half circular, or elliptic movement of successive 
waves of air—a natural drying machine, in fact. From the above anyone will see the 
reason, so far as at present understood, why greater rapidity of growth may be expected 
in crops, other things being equal, where sheltered by woods or rows of trees. The pas- 
sage of water through the soil, downwards by gravity, upwards by the sun’s attraction, is 
the great means of bearing plant food to the roots. That movement is much and in- 
juriously shortened where currents of air sweep uninterruptedly over the soil. 

We will carry the description of the process of growth a little further, so as to give a 
fuller idea of the movement of moisture through earth and air. The plant or tree re- 
ceiving nourishment by its roots receives also much water, which is the vehicle carrying 
it. By this it is carried to the leaves, and there exposed to the action of the air, which 
gives it all that portion—a very considerable quantity—of plant food, which can not be 
obtained from the soil, but from the atmosphere. Thence the food is sent to all parts of 
the plant, but the water does not remain in it; most of this has passed in vapor away 
from the leaves. How great the quantity of water thus passing into the atmosphere may 
be imagined from the fact that a sunflower has by experiment been found to emit three: 
half-pints, and a cabbage 25 liquid ounces daily. Forests transpire millions of gallons 
daily, and this great transpiration of cool vapor ascending, meeting clouds charged with 

_ warmer vapor, effects precipitation, as it is called, that is to say, rain—forests being thus: 
_ the cause of the descent of much more moisture than they cause to arise. These move- 
ments of heat and moisture, acting on our earth, create and nourish all vegetable life. 
We greatly interfere with and check their beneficial course when we deprive a land of too 
_ great a portion of its forest protection. It is not at all too much to say that now in three- 
fourths of settled Ontario, it is time to make the rule here as it is in Norway, that for 
every tree cut down two shall be planted. The woods which shelter a country are as: 
much a means of cultivation, in their way, as are the ploughs used to turn up the soil, und 
_ the experience of other lands shows us that if the forests be destroyed. a time may come. 
~ when the plough may be usedin vain. I have devoted this article principally to one point in, 
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forestry, namely, the desirability of so sheltering fields as to prevent too rapid drying of the 


68 


soil after rain, and thus giving the crops for a longer space of time the benefit of the 
chief natural assistant of growth—the passage of water and the vapor of water—one 
downward and the other upward—through the soil. It would be very desirable that 
county or township authorities could move in this matter, so as to make the preservation 
of shelter general over considerable stretches of country. Individual efforts are very 
beneficial, but general ones would be so in a much greater proportion. I should be glad 
to receive and embody in the next forestry report any suggestions as to how this could 
be practically set about. 

_ Another point may valuably here be noticed. As far as a pretty extended obser- 
vations, field by field, can inform me, I have found that all grass crops are benefited by 
shelter very greatly indeed ; so is fall wheat, as elsewhere enlarged upon. With other 
crops, such as spring wheat and barley, it is noticed that where a line of trees borders the 
side of the field, there will be some slowness in ripening and inferiority of grain for some 
few feet from the trees. This, however, seems to occur principally where the trees are 
close together, and the fence, also, grown up with young undergrowth. All farmers 
consulted agreed that with trees, say, twenty-five feet apart, which with evergreens would 
form a valuable wind-break, no injury whatever world occur. My own opinion is, how-. 
ever, that even were the wind-breaks so dense as. to produce this injury for a few yards 
from them, the benefit to the farm in shelter from wind and shade to cattle would infin- 
itely overpay the loss, and this is evidently the opinion of hundreds of farmers who, in 
our best districts, are now busily year by year planting such. 


FOREST RESERVATIONS. 


The portion of Ontario now mostly cleared was once a forest of beech and maple, with 
many another tree interspersed among, resting on soil perhaps unequalled for richness and 
strength. North of this was still forest, but of pine, of hemlock, or inferior hardwood here 
and there, on a granite basis, butits soil not at all, except in rarely occurring patches, the 
equal of the first, which rested on limestone rock. All through this surrounding and 
inferior forest the lumberman found steady work and pine in plenty, but with him every 
where the settler also strove to occupy a land not at all so well fitted for agricultural — 
toil. Here and there is a spot propitious to his wish. But over a great part of the 
area he can but raise a few crops, sell the hay to the lumberman for a year or two more 
and leave. The fact is, much of this belt should perpetually remain in timber, But, 
searching for good land, the squatter wanders over it at his will, little and useless clear- 


ings are made here and there, and fires, spreading from them, do incalculable damage. It is 
time Ontario said to the settler, “‘ There is much of my territory in which you are not 
wanted; where it is alike my loss and yours to go.” Itis time we understood that the 
cry, ‘“‘ Olear the forest ; make the woodland into farms,” has no application to the great, 
stony, granitic, pine-covered belt which hems our more fertile region. That is for forest, 
in forest for ever it should remain. It is the source of the rivers which feed our land ; 
it attracts the rain-cloud and conserves the water-spring. It is now time that we 
began to make large provision to maintain a forest forever to the north. We-have 
done enough, and too much, to dry up Ontario by clearing land in her central 
portions ; let us not add to it the evil of ruining our rivers at their source. What is 
desirable to be done now is to map out large reservations, and to tell the settler that here 
he must not come. What welcome would a settler meet with if he ventured into the 
carefu ly preserved forest land of Kurope? He would be told that a certain amount of 
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forest was necessary, that the rest of the land might yield returns to the plough. That 
amount, judging by the increasing drouth, we have fully cleared in Ontario south of 
Nipissing. It is now time to make forest reservations, and this article will attempt to 
describe more particularly their necessity and position. More, perhaps, than is advocated 
here should be kept sacred from the axe. Buta commencement must be made, and at 
the least, the whole portion here recommended should be rigidly and at once set aside. 

Forest reservations are of two classes; one small and of merely local benefit, the 
other large and of much more general value. | 

The first should be fostered everywhere over the land. Wherever an elevated piece 
of ground exists, sloping down in a long extent of cultivated land, its summit should by 
all means be in forest, and that for three principal reasons, namely :— 

1. It will attract, or more properly, it will occasion, rain when most needed. Ranges 
of hills themselves, according to their height, occasion rain, because currents of moist air 
passing over them are elevated to a cooler atmosphere, which at once causes precipitation, 
as it is called, or rain. If these heights are crowned with trees, of course the air currents 
are elevated to a greater height, and the effect is, therefore, greater, an effect which the 
cool, moist air ascending from forests tends to increase. 

2. A grove at the summit of a slope acts as a reservoir of moisture, holding the rain 
and melted snow. If the summit be cleared, and nothing there but a bare field, these 
waters will continually wash away the cultivable earth, leaving the hill-tops white and 
barren, and will gradually continue the same process from the summit of the hill down- 
ward to the river. This has occurred in many countries where the inhabitants were so 
unwise as to disforest the hill-tops, the slopes being now utterly barren and all the good 
soil washed into the valleys. Butif the hilltops be forested, the water, instead of rushing 


down the slopes to the injury of the land, will be retained for a length of time and grad- 
ually ‘flow down the slope, as it is needed to moisten the ground, not in such volume as 


- to carry away valuable and fertile earth, but in sufficient amount to benefit vegetation 
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along the whole slope. 


3. It will, in that elevated position, act as a very efficient wind-break, moderating 
for a considerable distance the force of the air currents, which, passing unchecked over 
the land, otherwise dry it out too rapidly. Every farm, however, should have its own 
wind-break. ; 


The advantages mtntioned above are, to a great extent, local. But a far greater 
and more general advantage can be obtaincd when a country is being cleared, if large 
parks or reservations, comprising many thousand acres, can be left at the head waters of 
leading rivers. This principle is now universally understood in Europe, and adopted 
wherever practicable, not only, as in America, by leaving portions of the original forests, 
but by’ planting many thousands of acres of young trees in these elevated situations, In 
the Alps and in different parts of France and Italy, this has been found the only method 
of preserving the mountain sides. 

This larger application of the system of -forest reservation, is not only of use 


where a large. portion of territory is left in forest at the most elevated point or watershed 


of the country, to protect the sources of the many rivers which find their commencement 
there, but, also, that a large and elevated portion of the country may be left in forest for 
the purpose of attracting summer rain. If before Ontario was settled this principle had 
been acted on, and much of the country near Guelph left in forest, an infinite assist- 
ance would have been given to agriculture throughout the Ontario peninsula. That 


_ opportunity, however, has long gone by, but others still remain, one of which I am about 


to mention. 

There is on the border of the north-west portion of settled Ontario a tract of © 
country in which, as yet, no great amount of settlement exists. There—among a wilder- 
ness of balsam flats, miniature lakes, dark forests of frowning pine, burnt territory re- 


_ clothed with trembling aspen, here and there a hardwood stretch, here and there a beaver 
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meadow ; here dark rivers rolling deep beneath embowering banks ; here cataracts pouring 
in white foam down rocky declivities—many rivers find their source. The Muskoka, the 
dark Petewawa, the Madawaska, the Bonnechere—all have their sources here. 

When we consider that, in the first place, this territory is the watershed and highest 
‘tableland of a portion of Ontario, millions of acres in extent, it is evident that, owing to 
the reasons above partly stated, its preservation in forest would be of vast importance to 
the Province. There is no other way in which our country, or in fact any country, can 
preserve its rivers. 

In clearing the land, of necessity, most of the smaller creeks have been dried up, or 
mearly so. If now we allow it to be so completely cleared that the chief rivers also greatly 
lessen their summer height, the following evils will certainly occur to a very disastrous — 
extent: The beneficial course of moisture through the land in summer will be so checked 
as to occasion great injury. There will be too much water in fall and spring—there will 
be destructive inundations—but there will be too little when it is needed for summer 
growth. This is not a danger of which there is no fear for a hundred years or so ; it 
is an immediate one. In fifty years we have lowered the water level in the land many 
feet ; all over the country we used to get water by digging shallow wells, now we must 
dig deep ones. The resultant infertility i is beginning to show itself. People talk of the 
depreciation in the value of farm property. Do they ever notice that it is because the 
farms will not now yield the return they did? I am certain that, on farms which I know, 
and which have not been cropped extraordinarily either, it will take two dollars to grow 
as much as one would have grown while still there was a fair share of woods left around. 

Now, among the various means of prevention of barrenness, there is not one better 
than the plan of making large reservations. Other countries are, as mentioned, 

now that forestry knowledge is becoming general, working on this plan. In Italy, France 
and Germany, at immense cost, forests have been, and are being, replanted on the upper 
slopes. New York state is endeavoring to acquire the title to and preserve the great 
forests of the Adirondack mountains, cutting down of parts of which have seriously 
lowered the Hudson. It is time Ontario did something. ~She now holds the title. In 
ten vears much of the forest I mention here may have. passed into private hands and be 
in fields. 

In a forestry report of two years back I advised, with the concurrence of many lead- 
ing men of the neighborhood, that a portion of the country mentioned, comprising over 
twenty townships, or over a million acres, should be set aside for this purpose. Mr. Rus- 
sell, of Pembroke, Crown timber agent for the region, defines it as ‘‘ commencing at 
township No of N ipissing—Elora, Maria, Head, Rolph, Wylie and McKay, in Renfrow, 
extending west to townships Laurier, Paxton, Butt, Hunter and Peck, inclusive.” If 
settlement at any bordering point has made progress, eyiieh cannot be to any great extent, 
the reserving line could be drawn to suit it. Much of the region is unfit for agriculture, 
but would be very valuable if kept in forest. Since then, Mr, Kirkwood, of the Crown 
Lands Department, has published an able pamphlet, recommending a reservation in the 
same part of the country, but not to so great an extent, namely, about 330,000 acres. I 
do not consider this sufficient, as the area drained is about seven million acres for the 
smaller reservation proposed, and the forest so left, either the smaller or the larger, would 
soon be the only one left in all the older settled portion of Ontario. Ina short time the 
general cry would be, ‘‘ Why was not more taken when it was so cheap ?” 

The reasons for establishing such a reservation are many, chiefly, of course, that the 
woodland so left would exert a ‘controlling influence in favor of agriculture by preserving 
the rivers mentioned, but, besides this, it would confer on the country the inestimable 
benefit of retaining a forest within some reasonable distance of the cities of Ontario. It 
must be considered that this forest would not be merely a succession of trees. It would 
comprise many deep valleys and many level table lands, many rapid rivers and many 
beautiful lakes. There would be forests of hardwood and forests of pine ; interminable 
stretches of balsam and of aspen, many a rugged precipice of granite, many a idaee ec . 
stream, ‘ 

On such reservations as these, too, the experiment might be tried as to whether ihe 
expense of destroying the pine refuse might not be incurred, and yet the getting out and 
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sale of timber continue profitable. The solution of this problem is the key to the preser- 
vation of pine forests on this continent, and it would be a great step in advance should 
Ontario move successfully in the matter. No other question is as important. The pine- 
covered land will, in most cases, never make farms ; but it could grow pine. 

This portion is now being approached by railroads ; in fact, the O. P. R. passes not 
far away. Its preservation would give to Canadians and tourists many beautiful camping 
grounds for summer residences, and would give, also, a place where fishing and shooting 

might long be had, with proper care to observe close seasons and to keep out hounds, 
creatures which never should be allowed, in fact, in any part of the country. By reserv- 
ing this from settlement, too, the pine forests ould last forever, if cared for, which is a very 
difficult matter where settlers are allowed on the few cultivable spots, for their fires will 
run, aud their clearings will open wind-gaps and dry up the rest of the forest, which, 
though with care it may not blow down, yet will not be at all the rich, deep-rooted and 
lasting woodland which a large spread of forest affords. Neither do I think settlers should 
be allowed to cut down every hardwood forest in the country. It is nonsense to say that, 
in order to maintain a few families, hardwood worth millions in the future should be 
destroyed. There are townships in Canada which, had the wood been kept and thinned 
regularly instead of being cleared for farms, would have yielded sufficient to have enabled 
Government to maintain in idleness all their settlers this fifty years, and have given a 
large profit besides. Besides, the great fact is to be remembered that much of the section 
I speak of now is very poor land, where, if the settler goes, he goes to his loss, it may be 
to his ruin. 

If it be not so preserved, what is the alternative? That its hardwood glades, form- 
ing but a small portion, should be cut down to make farms for a few settlers, who could, 
every man of them, do better elsewhere. That their cattle should wander through the 
whole forest, eating down every young sapling and drying up the woods, their fires run- 
ning far beyond their bounds, and their clearances penetrating and causing to blow down 
a forest which ten times the labor of their lives could never restore. 

It would not be necessary that the country should lose the benefit of the sales of its 
tunber; When a tree, whether of pine or hardwood, has attained its fullest growth, it 
should be cut, and the number of trees annually attaining such growth within these limits 
would be large. But when the lumbermen has taken such trees he should not, as is too 
commonly his wont, hack and hew all around him. The refuse in such a reservation 
should be disposed of. There are methods whereby this—a difficult affair in ordinary 
lumbering—could be managed here. 

It 1s to be remembered that in the reservation above sketched out, wherever timber 
limits have been placed under license, it would be advisable, if found convenient, in order 
to carry out the idea hinted at above, to make a change in their method of working. It 
might not, perhaps, be possible all at once to inaugurate the more desirable method, but 
the way in which such a reservation should be managed would be to a great extent as 
follows :— 


1. Trees should only be cut when Government officials have marked them for that 
purpose. 

2. No small trees should be unnecessarily cut down. 

3. All branches, tops and rubbish, should be piled and burnt. Experiments could, 
as stated above, be carried out in such a park to ascertain the best method and cost of 
doing this. It might be that the cost and difficulty are too great; on the other hand, it 
may be that they are much less than has been imagined. 

4. Careful watch should be kept to extinguish forest fires, and the Fire Act enforced 
throughout the reservation. 

5. Licenses should be sold in the proper seasons for fishing, shooting and camping. 

6. No cattle of any description should be allowed within the bounds, and no mic 
unless the necessary officials. 

7. Men should be employed in summer in replanting any burnt land, and in winter | 
in cutting up fallen trees. 

8. Wherever it will grow, wild rice should be sown in the marshy grounds. 
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MANAGEMENT OF TREES IN CITIES. 


It would seem as if, even in our cities, the remembrance and habit of our backwoods. 
methods still cling to us; and that here, in our streets and what should be our well-kept 
parks, we treat trees, ground, and branches, as if we were in the rush of a first clearing. 
We have parks, but where is the manure which should be spread over their lawns, at the 
proper time, and at the proper time raked away? It is thrown by tons into the hollows 
of our ravines. We plant young trees by the hundred, and by fifties they die. Are they 
ever mulched to prevent it? Not that I have seen, and I see many that are not. We 
trim our trees, and the rough stubs, three inches long, stand as evidence of what the 
pruners knew about it. Is it any wonder that many of our fine trees are beginning to 
die at the top, and that many of our lawns are half the time brown? But let us inves- 
tigate the subject of pruning. 

If this chapter could but be read by everybody in our towns who has the care of 
trees, and if they would but follow one simple direction, which it principally is intended 
to impress—a direction which proposes to them very little extra trouble—it would be of 
a benefit to be valued by millions of dollars. The direction has simply reference to the 
matter of pruning, and does not ask of you anything more than this: that when you cut 
off a branch, you will—that is, if you wish to benefit and not injure the tree—cut it close 


to the trunk of the tree, or the larger branch from which you are cutting a smaller 
one. If, on the other hand, you wish to poison the tree slowly, there is no better way 
than to leave a few short stubs. The reason of this it is proposed to explain, for the. fact 
is that without a certain amount of knowledge about the structure, growth, and functions 
of a tree, one is just about as likely to be successful in tree pruning as he would be, if 
similarly ignorant, in watch mending. 

The trunk of a tree is composed, as all are aware, of a number of tubes, through 
which the sap ascends from the roots, each branch having its own set of these tubes in 
the trunk, arising from one particular portion of the roots, What we call the sap is 
largely water, mingled with plant food, of which the water is the vehicle to carry it from 
the earth, up through the tubes of the trunk, then through those of the branches, and 
out to all the leaves. In the cells of these leaves it is exposed to the air, which adds to- 
it other materials of food, and fits the whole for nourishment. The water, which carried 
up the food, has now done its work, and mostly passes off into the air, while the -plant 
food is carried back into the tree, and adds to the growth of all parts—stem and branch, 
leaf and twig. : | 

Of course, when we cut off a branch, we interfere with the process ; but very differ- 
ent results follow in certain cases. If we cut a large one, say four or five inches through, — 
off from the trunk, the sap is found to lodge in the tubes from the cut to the root, and to 
soften and discolour that portion of the wood. This injures it for timber, yet 
will not, for other purposes, much impair the tree, granted that air and water be kept. 
out. The way to keep these out is to cut close to the tree, leaving all smooth and even — 
with the bark. A little of the bulge at the base of the branch, but not more than a 
quarter of an inch, may be left, when the cut should be painted over with coal tar, to 
preserve it from the weather and from cracking till the bark grows over, which it will at 
once commence to do, and shortly cover it smoothly and completely. It should be re- 
marked that, if we cut off a portion of a branch, that is, one or more branches from! a 
larger branch, still leaving plenty, say half, no injury to the wood follows, for the re- 
maining branches have the power of perfecting the surplus sap and returning the plant 


food. 


But when a short stub is left, a very different action takes place. The bark cannot 
grow over it, and the checked sap within receiving, through the rotting stub, air and 
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water from without, decay takes place throughout the tubes from the wound to the root, 
and at the stub, where the process is strongest, infects the neighboring tissues and, in a 
few years, forms a rotten cavity deep into the tree. Yet we often see, in Toronto, when 
men are set to reduce the size of trees in parks or streets, a dozen such stubs left on a 
tree. The consequence is that the tree, which might, had the branches removed been 
cut closely and the wounds painted, not have been in the least injured by the operation, 
weakens, and stands, during life, a sickly monument of ignorant pruning. Necessarily, 
for at all these points decay is weakening its fibres. A few minutes’ extra work would 
have made all the difference. | 

Perhaps it may be well to say a word on the method of cutting off branches. All of 
those under half an inch in thickness can easily be cut with a knife, always cutting upwards, 
and slightly lifting the branch at the same time. When, for larger branches, a saw is 
used, the danger being that the branch in falling may tear away the bark below the cut, 

it is best first to cut from under, one-third through the branch, and then finish from 
above. For high branches, the use of a pruning chisel, on a long handle, will save much 
climbing, and with care, very good work may be done with it, “always remembering in 
shortening a branch, to make the cut so as to shed the water. 

It must be remembered that the above only applies to the deciduous trees. The 
great family of evergreens—the pines, the firs, the. cedars—are impatient of the knife, 
-and should never be pruned. Let them, if they will, branch to the ground; it is their 
nature thus to protect their bark from a heat and cold to which in their native forests it 
is a stranger. When older, if the lower branches die, we should remove them, but while 
in life to cut them creates a wound from which gum exudes for years. If it be desired, 
however, to check the growth of an evergreen branch, it can be effectually done by pinch- 

ing off an inch or two of the ends of the ‘tresh growth for the year. 

Nothing is more astonishing than to observe the manner in which many trees, 
especially in the parks and streets of Canadian cities, are mangled, under the idea that 
they are being pruned, as if the idea was that a tree was a tree, and that any difference 
in its appearance was of no consequence. But there are, to those who look closely—to 
all those, in fact, capable of taking pleasure in the beauties of nature—no two things in 
the world more different than a well-cared for and an ill-managed tree. The one will be 
sickly, jagged, torn, its bark rotting, its branches decaying at the top. The other will be 
upright. its branches vigorously spreading g, its bark clear, bright, with every channel 
accurate as if fresh from the sculptor’s chisel ; its leaves abundant, moist, and vivid of 

colour. ‘The two trees are the types of cultivated beauty and unnecessary ‘deformity. 

In streets, and in the small plantations which surround many residences, it would 

often be productive of a much better effect to remove a certain number of the trees alto- 

_ gether than to prune them. The pruning is done with the view, in streets, of clearing 

the roadway of obstructing branches ; and in the other case, generally, to open up a view. 

‘In both cases removal and replanting would often better answer the purpose. Young 
_ and vigorous trees are always beautiful, and give, for a long period, sufficient shade ; but 
when they ¢ grow tall and overshadow the houses, a result which is necessarily obtained ad by 
pruning their side branches, it is doubtful whether they benefit health. They certainly 
cause both roofs.and house fronts to decay, which never creates a healthy atmosphere. 
Venerable trees are excellent and valuable for many purposes ; but it doubtful whether, 
in streets, our object should not always be to keep lines of young trees, not too close to 
each other or the houses, and under twenty feet in height. This might readily be secured 
by proper forethought. In small city gardens, too, the same rule would be valuable ; for 
though your high trees on the north are no harm to your house, yet they keep the south 
sun from your neighbors ; while on east, south and west, your house is better of no over- 
shadowing trees. For cities, a succession of young trees, removing them when over 
twenty feet high, would, it appears to me, be more beautiful and more healthy than the 
large trees often allowed to grow.. A young tree, properly cared for, is one of the most 
_ beautiful objects in the world. But the main object of this article is to say that we 
should never cut branches from evergreens, and that when we take them from deciduous 
- trees, we should leave the cut perfectly smooth and level with the bark. A stub, left on 
one of them, rots straight to the heart of the tree. 
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Let us add a word on another point. We frequently see rows of young trees, planted 
a year or two ago, standing, half of them dead, in dryish, half-barren ground. There is — 
no necessity for this. If we find good soil to plant in, so much the better ; but trees. will 
grow in poor soil. If we happen to have a wet time to plant in, and some damp, showery 
weather for some weeks after, they are almost sure to thrive, if the proper season has — 
been chosen, and reasonable care taken to set the roots nicely and pack the earth well / 
around them—not as hard as if we were setting a post, though ; there is a medium in all 
things—est modus in rebus, says Horace. But if there be drying weather, or if the soil be © 
poor, there is yet a way. If we procure some cartloads of manure (there is always plenty — 
to be had in cities) and spread about a wheelbarrow load around each tree, we shall save — 
many saplings which otherwise would have died. | ( 


HOW SETTLED ONTARIO IS SPEOIALLY AFFECTED BY 
OV ER-CLEARING. | 


W'e took possession, in its forest state, of Ontario, when it was a rich and fertile 
land. We grew crops of wheat which were the envy of the world. For many years — 
back this has not been the case. For years and years we have been far below the English — 
average. Partly this is due to the fact that we do not manure as they, nor one-quarter ! 
as much ; but much more to the fact that we have dried up the land by over-clearing, and — 
allowed the flow of water over the surface to wash away much of the rich soil into the 


watercourses. Exactly the sam® course was pursued in the Eastern States, and with — 


exactly the same result. I passed through whole districts in Massachusetts last year — 
which a hundred years ago grew noble crops; now, they will not give a sheep pasture. — 
Let us examine the manner in which this comes to pass, and notice the climatic influences _ 
which have to do with our soil and its fruitfulness or sterility. 

Nothing is more certain than that the south-west wind is the rain-bringer here—thatg 
is, the great current of air coming from the equator, which is laden with most of the — 
moisture the sun draws up from the vast oceans of the torrid zone. This is always pass- j 
ing above us, though other winds for a time may be below it, or even interspersed with it, 
as, in fact, the great returning polar current often is. But the south-west current is the — 
true moisture-laden wind—laden, it will be noticed, with moisture more heated than the 
atmosphere through which it passes. In converting this moisture into rain, there are two 
chief local agencies ; one, when these currents pass over mountain ranges, which condense 
' the moisture by lifting it into a colder stratum ; the other, the cool humid air always 
rising from bodies of forest. This has been carefully observed in India. Sir Richard 
Temple, Governor-General of Bombay, says :—‘‘ The average quantity of vapour must come 
from the ocean, and must be condensed somewhere ; if it be not changed to rain as it 


passes over the plains, it will pass on to the mountains and be transformed there. This, 
indeed, is a matter of common experience ; moisture-laden clouds float over the Deccan, 
leaving it arid, and move on to the Satpura range (wooded mountains), and being con 
densed there, fill the torrent beds with rain-water, which rushes into the river beds. 
Similarly, clouds sweep over the thirsty plains of Hindostan, and being condensed in the — 
Himalayas, return in the form of floods in the great rivers. It is hoped that, if forest 

tracts were distributed over the plains, there would be cool surfaces (¢.e., masses of 
moisture arising) ; it attracts the clouds, and arrests them, as it were, on their way. — 


‘Thus, it is anticipated by many that the climate would be improved and the early and 
the later rains descend more seasonably than at present. It is remembered that, through- 
out the world, those regions which possess rich vegetation receive abundant rains, while 
those which are denuded of vegetation, are rainless. It is remarked, too, that those 
regions in India which ordinarily receive rain, but have been parched by a long drought, 
are plagued afterwards with immoderate rain.” Great sums of money have been spent by 
the {ndian government in the assistance of tree-planting and forest conservancy, the work 
having been commenced in 1864. Officials have been sent to Europe to examine the 
systems of forest management there, and a large staff has been employed in India at the 
work. Now that Indian wheat is competing with our own everywhere, it is time we should 
notice that while they are planting trees to improve their crops, we are still injuring ours 
by cutting them down. But what I wished to point out was, that the rain clouds pass 
over us here from the ocean as they do over India, and fall in rain over the distant 
forests to the north, and on the great height of land beyond Superior. Until we replant 
‘more largely than at present they will continue to go there. 
We may improve on our ploughs and harrows; we may experiment on an infinity 
of manures; we may be intinitely more rapid and correct than our grandfathers in 
methods of sowing and reaping ; but the amount of return obtained, in comparison with 
the labour bestowed to obtain it, certainly does not increase. Let us take up an agri- 
ultural newspaper or pamphlet of forty or fifty years ago and observe the directions 
given as to the best means of securing a large yield of wheat. We shall see very little 
stress laid on the necessity of applying manure. The land yielded a heavy crop without. 
Now we know that in most parts of the country, with all our modern appliances and all 
our scientific farming, the average of bushels raised per acre is by no means what in 
former days was frequently obtained. 
f Tt was, for a number of years, common to believe that this comparative deficiency 
was owing to over-cropping the land, and nothing was more general than to hear opinions 
_ given that throughout Ontario, or even cultivated North America, farmers were running 
their land to death. But one remarkable fact was observed which completely confuted 
_the idea that the lesser fertility was altogether due to this cause. Where a piece of land 
had been left till lately in forest, and was then cleared, logged, burnt off, dragged in, and, 
in short, all the old and almost ‘forgotten formula of the first settlers observed, the acres 
no longer yielded as their fellow-acres, when first cleared, had invariably done. The 
_ great wheat ears, long and bending with their plump and numerous kernels, no longer 
rose emulous almost to the height of the fence. The straw might be fair enough, but it 
was not what the former fallows had given. How was this? The land should have been 
“just as rich. It was timbered with beech and maple, as had been many a field which lay 
beside. It had not certainly been over-cropped, for it never had been cropped at all. 
The question was very naturally asked, how this land, on which nothing but trees had 
ever previously been grown, had so evidently diminished in fertility ? 
_ The answer was not long to seek when the result of disforesting had been examined, 
_as they have been of late years, by many scientific men. It was found that in those parts 
of North America where fertility had decreased too much of the formerly sheltering 
forests had been cut away ; and that, as it is certainly known that many countries of the 
Old World have, by carelessly cutting down their forests, changed their good soil into 
barren land, so in the New World the same process has been energetically begun, and the 
symptoms of decreasing fertility have appeared precisely concurrent with its progress. 
“The matter may be concisely stated as follows :— 


1. A sufficient amount of interspersing forest in a country receives and stores up the 
‘moisture of rain and melting snow, allowing it gradually to pass away, thus preserving a 
‘Proper quantity always in the ground and always in motion. The passage of water 
bh ough the earth is so important to vegetation that, it may almost be called the life 
thereof. 

2, Where too much forest is gone the falling water or melting snow rushes rapidly 
across the land to the rivers, carrying away much good soil. 
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3. When showers have fallen, if the wind has too free course over the land, evapor- 
ation is too rapid, the earth is dried out in a short time and the benefit of the rain to a 
considerable extent lost. Woods, or even dense lines of trees, prevent this. 


4. The benefit of shelter in winter by preventing the uneven drifting of snow, and 
otherwise assisting the crop of fall wheat, clover, etc., is very great. 4 


5. Forests, also, by their constant transpiration of cool moisture in large quantities, do 
much, by their junction with the rain-bearing clouds, to attract, and in fact occasion, local 
rains while the woods are in leaf, which is the time when rain is needed. | 


The presence of interspersing forests being one of the chief conditions of fertility, 
and we, in Ontario, as well as those resident in the greater part of the continent east of 
the Mississippi, having been engaged in doing away with these conditions, insomuch that 
a great deal of the country is now quite denuded of trees, it follows that one of the chief 
reasons of the decreasing fertility, mentioned above, is fully before us. We have taken 
many steps towards the condition which has ruined the soil in other lands. The remedy 
is Simple ; it is to preserve what remnants of forests we can, and to plant wherever our 
means will allow, 

The question has been asked, how is it that the great prairies of the Western States 
were ever fertile, while trees are said to be so necessary to fertility? This is easily’ 
answered. hess prairies were, in the first place, of exceptional fertility, so far. as regards 
the quality of the soil. Itis avery deep, soft, rich loam, which, once receiving the benefit 
of a heavy rain, allows many days to pass before it is deprived of it by evaporation ; or 
rather, it should be said, enjoys the benefit of the process of evaporation for many days. 
(For while moisture is rising to the surface, it is also softening plant food and conveying 
it to the roots, and it is furnishing these roots, also, with the large quantity of waier alh 
plants need as a carrying vehicle for food, and to supply the continual transpiration 
from the leaves.) Our soil in Ontario is not such. |Take all the groves from the prairies, 
aud denude Ontario of trees, both would, in process of time, become desert ; but the prairie 
not till very many years after the other. For where nature has covered the earth with 
trees, there is always found a soil which a proportion of forest is needed to protect. It 
is laid down as a rule by those who have scientifically investigated the subject, that such 
a country, left one-fourth or one-third in wood, will always yield more than if all cleared 
and cropped, not to mention the certainty of ultimate barrenness in the latter case. 
There are also circumstances connected with the western prairies which render them dis- 
similar in rainfall to the rest of America. As has been frequently explained, the great 
source of rain is the wind from the equator, bearing the vast mass of moisture evaporated 
from the oceans of the torrid zone. ‘To the south of the prairies are the great forests of 
the Gulf states, and all along their south-west stretches the great chain of the Rocky 
Mountains. These two, but especially the latter, condense immense quantities of this 
northward moving moisture, which falls in rain over the prairie states. Yet, notwiths 
standing these natural advantages, the great need of the prairie is now trees, and much 
planting is yearly done there. 

In Ontario, where in many of the older settled parts we are reduced to ten per cam 
of forest land, we are losing, year by year, the original fertility of the soil. Ist is ful 
time that the people of every county and township. took counsel ag to the best way of 
retaining some forest protection. As far as retaining forests goes, there is but one way, 
and that is, if cattle be at all hungry —if they have not plenty of good grass outside— 
never let them into your bush. Ifthey are to have forest shelter, by all means let them hayé ve 
it, but let the portion be fenced off from that which it is wished to preserve in good forest st 
condition. Ifa piece of bush be taken while it is yet possessed of its original “forest bee 
of deep-lving leaves and decaying twigs, and then well fenced against cattle, it will pro 
tect itself in great part, for the young trees growing around the “edges, being habitua e0 : 
in their ear ly. years to the sun, will grow up hardy, ‘with deep roots. These will not blow 
down, and they will prevent the drying winds blowing through the rest and injuring it 
The forest earth will not harden, nor be nearly so likely to become grass-grown ; you , 
saplings will continually take root and spring up, and by care to cut out old trees as soon 
as they are fit, and a little thinning where undergrowth is too rank, a portion of forest 
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ay be preserved which will always yield a succession of timber, valuable for many pur- 

oses, and a continual shelter to the adjacent farm lands, which shelter is twenty times 
as valuable. It has been common to say ‘‘ We will keep this piece of bush, underbrush 
it, leave only good large trees, and it will be a nice pasture for the cattle.” We might 
as well encourage the growth of a nation by killing off all the children. The forest needs 
its underbrush ; we may thin it, though nature would have done that in time, but we 
must not destroy it. The small trees keep the large ones in health, and, obeying the 
great law of the survival of the fittest, the weakest die off, the strongest grow to full- 
sized trees. 


WASTE OF YOUNG EVERGREENS. 


While giving careful directions how to grow evergreens from seed, and plant and 
care for them till they are of size to place in their ultimate position, we should remember 
that there are many to be had throughout the country ready for planting for nothing, 
_and that using such, if care be taken as regards mulching and the season of planting (for 

_ they need a little more care than trees from a nursery which have been transplanted 
: several times), will save from five to ten years’ time in the work of sheltering a farm or 
‘orchard. But let my readers who plant them, spare a wheelbarrow of manure to place 
round each on the surface, and some straw as well. Nothing repays care better than trees. 

| Many letters are received, saying, “ Lines of evergreens are advocated in your reports 
| and letters, and we like the idea, as giving protection in winter ; but how are we to get 
_ them in numbers at any moderate price? As for the price when purchased, I find the 
best of them, which is probably the Norway spruce, several times transplanted, fifteen 
inches to two feet high, selling in nurseries a hundred miles from the original nurseries, 


at $10 per hundred. At twenty feet apart, which will, by-and-by, give a fine wind-break. 


though closer would be better, $10 will plant two thousand feet—quite a long line, 


But the fact is that a great many fine young evergreens, both pine and cedar, which might 


_ be of the greatest use, are always going to waste in Ontario. 


As I was travelling last fall towards Sarnia I passed a field where there had pre- 
| viously existed a considerable growth of young pine trees, self-sown originally, and arrived 
_at the height of from three to seven feet. It was found advisable to clear up this field, 

in order to make use of it for the ordinar y purposes of agriculture. Some seven or eight 
: hundred fine young trees accordingly had been grubbed up, piled in heaps, and were now 
being burned. This was in a district almost denuded of trees, and where the sweep of the 
winter wind must have been something terrible of a freezing day. If, instead of burning 
_ these, they had, at the proper season, been planted along the north fence of that and the 
| adjoining field, many crops would have prospered to better advantage for all future years, 

so far as the meenes of their shelter extended. 

\. All over the country, here and there, are scattered growths of young pines and cedars, 

which seldom serve any good purpose, being destroyed in succession when the land is 
"needed. If farmers living near there would plant them out as shelter belts, either on the 
| north, west, or whatever sides of their farms are most exposed to the winds, what are now 
| of little or no value, merely large, useless weeds in many a field which they cover, would 
| then be of the greatest use possible, and soon grow a tall and dense wall of verdure where 
oot needed, checking in summer the influence of swift es which dry the land out 


benefit to agriculture which is best summed up in the ‘testimony °f those who have. grown 
such protecting lines, and state that they would not, now they have experience of their 
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value, be without them for a thousand dollars, and that their influence must often have 
doubled their crop of fall wheat, since the yield, where not so protected, has repeatedly 
averaged only one-half of that obtained where the protection was afforded. | 
We are all aware that the great difficulty in this matter is that the farmer is prone 
to say, ‘Certainly, if rows of such trees were common, if every farmer could be induced 
to plant a line of them, the general benefit of these numerous lines, crossing the country — 
in close succession, so that the winds would be checked, the snow kept level, and the 
fields protected from drying winds in summer, over all Ontario, would no doubt be re- 
markible indeed. But my one poor row along the edge of my farm could exercise little © 
influence in checking the north wind or improving the climate. Get a county, or even a | 
township to do it, and then there would be results. But why should I alone attempt to | 
benefit the country?” Let us point out—-more, let us prove beyond peradventure, that 
this is alla mistake. It is true that the farmer planting a row of evergreens along the 
north of his farm benefits the country. There is, surely, no objection in his mind to doing © 
that. I much mistake the feelings of most of my agricultural friends, if they would not — 
really like to do something that would benefit everybody around, whether everybody 
should be grateful or not. There comes a time when, though we may have thought all was — 
unnoticed, and that we have thrown our pearls of philanthropic effort before a race — 
constitutionally denied the power of appreciation ; there comes a time when someone — 
speaks, and we find that all was observed ; that, if ib were not stated in the daily adver- 
tisement, it was given full and honest credit in the ledger of the heart. ‘ What, you 
thought we did not see!” { 
But there is somewhat immediately gained as well. It is the general testimony that — 
wherever those protecting rows have been planted, the farmer who has nourished them to 
maturity, or rather to the time when their bulk is sufficient to yield shelter, is greatly 
benefited in several respects. And if so now, how much more valuable will they be in 
coming years, when, as is in too many localities the case, many relics of the primeval 
forest, which have as yet afforded some check to the winds, must die away, never having 
been properly cared for with a view to their preservation. J remember one case in point 
near Brampton. ‘‘I have,” said a well-known cattle-breeder, ‘“‘a hundred yards of hedge - 
about twelve feet high. It keeps the snow level to my gate, and the consequence is that 
my path is clear enough all winter, while my neighbors have to spend about a week’s — 
work annually in digging themselves out.” Wherever lines of trees have arrived — 
at a height of thirty feet or so—if they be evergreens, for others yield little protection in © 
winter—the crop of fall wheat and grass for twenty or thirty rods have, say many farmers, 
been much better, while as far as fruit is concerned, the trees thrive and yield twice as 
well. ‘‘I can,” said one farmer, who had a good line of white pine trees, thirteen years 
old, along his farm edge, ‘‘ now stand to cut wood in a storm with my coat off, and be 
comfortable ; and that alone I would not lose for $500, not to mention the good it is to 
the rest of the farm.” One of the most successful I know of was, when planted about 
eight years, fifteen feet high, with a spread of eight feet at the ground, stems about six 
inches thick. This was of ordinary white pine, taken from pine openings, being saplings” 
of about six feet in height, transplanted as quickly as possible after moving, and taking 
up as much sod and root as would well carry. Planted about the 6th or 7th of May. 
Not five per cent. died, and these were replaced at once. This is in Bosanquet, and is 
said by the owner to make always at least three degrees difference in stormy weather 
round his dwelling ; he has, as he remarks, “to go off the farm to know how cold it is.” — 
What would be most valuable in any movement of the sort would be the general 
and united action of a locality. Hach owner can no doubt benefit himself by such work ; 
but each owner would be doubly benefited if his neighbors seconded his efforts. In other 
words, a succession of lines of trees will have many times the beneficial effect in moder 
ating storms, checking winds, or lessening cold that a single one can exercise. It would 
be well here to mention the method in which the most successful experiment in planting 
of this sort JT am acquainted with in Ontario was carried out, as it is the easiest, and, if 
the time and temperature be rightly taken advantage of, the surect of all methods. 
This plantation, or rather long line of trees, was obtained by taking young pines, 
partly from a wood, partly from a field. They were taken about six feet in height, and 
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a time chosen when, early in the spring after the ground had all thawed out, one night’s 
frost had hardened it again to the depth of over an inch. A number of men were set at 
the work so as to take advantage of the then state of the ground, and with sharp spades 
a ring was cut around each tree nine inches or more from the stem, cutting through the 
frozen surface and going some inches deeper. On passing the spade further under in a 
partly horizontal direction, the round mass of earth and roots, bound together by the 
frost, was easily lifted, was carried to its appointed place and planted at once, losing but 
little of its adhering earth in the transit. Harth was then carefully filled in wherever a 
gap existed, and the tree left. Nearly eight hundred trees were so planted on that 
occasion, and so complete was the success of the method used that scarcely a dozen trees 
died. When I last saw the row of trees it was nearly fifty feet in height, forming a com- 
plete natural wall around all that part of the farm, and, as a matter of course, having an 
extremely beneficial effect both in mitigating the severity of the cold in winter, checking | 
drying winds in summer, and in many ways encouraging growth in the fields it sheltered. 

< If Ontario had, crossing the country at reasonable intervals from east to west, many 
successive rows of evergreens, travelling in winter would be much easier, crops be much 
better, and what was grown would be procured, there is good reason to believe, ata much 
smaller cost than at present. It is, as | commenced by pointing out, a very great loss 
that the numerous young evergreens now found growing wild in so many pastures (for 
cattle will not, as all are aware, eat them down as they do others), should not be placed 
where they could be of such infinite value, instead of being, as is too often the case, 
burned up as so much rubbish whenever the field is needed for the plough. 

And, finally, speaking of cattle, we should remember the very great advantage the 
shelter and shade of such tree lines will be to them. North of them they will throw a 
shade which will weaken grain for a few yards, but it will improve grass, and give a 
splendid resting place for cattle. We are, in future, in Ontario, to depend less on wheat, 
more on grass-growing and cattle-raising. For these last purposes, we can hardly have 
too many lines of trees. 


THE PLANTATIONS ADVISABLE ON ONTARIO FARMS. 


It will be noticed in another part of the report that many farmers and others have 
within the past year or two commenced to establish small plantations, ranging from a tew 
hundred trees in a treble or quadruple line to a good few thousand. By next year, [ 
trust to be able to visit and report on a number of these. The first year, as my readers 
are probably aware, a sapling is tolerably likely to grow; it is the second year which 
decides whether or no good root has been taken, so that it is as well to allow a little time 
to pass before judging of the state of these. What is satisfactory is to note that they 
have been started to a certain extent. Where the practice of planting once takes footing, 
many are certain to follow the example set. On many a piece of ground, now worthless, 
might be standing, in a few years, a compact grove of elm, hickory, ash, or such trees, 
from which every year after might well be culled a hundred dollars worth of timber. But 
this is not got by planting some straggling trees; they must be properly set and cared 
for. But for those who will do it, the money will be surer than wheat or cattle growing, 


A if the statements of those who buy much lumber of this class yearly are to be. believed. 


The reasons, both climatic and economic, for planting such groves, are also elsewhere 


. sect forth ; but a few words may be said here as to the part of the farm they should 
| oceupy, supposing the piece of ground to be planted to form a portion of one. In a late 
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examination, described elsewhere, of a considerable section of Ontario territory, the 
opinion was expressed by many that on a great number of farms there would exist some 


acres of ground worthless, or comparatively so, for other purposes, which might well be 


devoted for tree-planting. | ' 
It may be that there is a steep hillside. I could point out a hundred farms where 


there is such a hillside channelled with the washing rain, and white and poor from loss 
of vegetable matter. Now, when the land was forested, this was deep with rich humus, 
from which sprang upwards trees by the thousand, many of them gigantic in their growth. 
Centuries passed, the storms came and the rain poured down, but they never washed the 
vich earth from the hillside. The interlacing roots—the depth of vegetable matter 
absorbed it sponge-like, held it by the ton weight—on large surfaces by the hundred ton 
weight—and kept it till, when the dry valley needed it, it came forth gradually, from a 
million underground channels, to refresh the thirsty soil. Now, it is different—the trees 
on the hillside are gone, storms come, rain falls, but it rushes at once to the creek, the 
creek to the river, the river to the lake, the laké to the ocean. Then in the dry time 
which follows, the level land fails to receive the benefit it once had from the forested 
hill, the crop is poor, next year it may be poorer. Why will we fight against Nature ? 
If, instead, we would but follow her methods, she would be our friend. We force her to 


be our enemy. 

But now, as I said, this hillside—it might be said these thousand hillsides—are bare, 
barren, absolutely worthless. There is scarcely pasture there for a rabbit. Perhaps more 
—perhaps one or two sheep might occasionally pick a bit. Perhaps in the year a couple 
of dollars worth of mutton might be credited to the hill. That is all. Well, if by tree 
planting matters can be improved, we must cover the whole face of this hill with young 
trees, planting them far closer than we wish there ultimately to remain. Our object is 
now, first, not to grow trees, our object is to cover all this parched hillside from the sun’s 
rays by the spreading leaves of little saplings, planted everywhere over the surface ; 
second, to check the wasting away of the soil by interweaving all through and over it 
many millions of little roots. This can be done by getting ready all our miniature trees 
by some cool or damp day in spring or fall, if we are trying deciduous trees, or the 
beginning of June or August if evergreens, and going over the whole slope with spade or 
fork. Perhaps the digging fork is as good as any, but that depends on the state of the 
ground. Here I should like to mention it to those who may not know it that if you are 
digging in sticky ground, and your spade keeps getting covered with adhesive clay, if by 
any means you can have a pail of water near to plunge the spade into now and then it 
will greatly lighten the labour. Of course, J am now speaking of a hillside too steep to be 
ploughed. Well, all over this, as close as we can afford, we plant our small trees ; and 
when the leaves are out, if we have luck, this whole hillside will be shaded and our young 
roots will take well underneath. Then as they grow and clog one another we should be © 
at hand to take out those which are too many, taking them out, in fact, as fast as the 
leaves touch. Those we take out, being now transplanted trees, will have far better roots 
if they have taken well in the hillside, than forest trees, such as I am supposing we have 
put in, for every transplanting renders the roots more bunchy and fibrous and easier to 
plant, rendering the tree surer to take. Then you will, of course, not throw these away. 
If there be missed gaps in the hillside put them there. If not, all the better, but do not — 
lose them ; plant them somewhere else. « 

Now, when we get our hillside covered with a good growth of trees, two things will — 
happen. In the first place there will be, owing to the mere presence of the trees, a 
moisture and richness in the adjacent land which was not before. it will grow you better 
and heavier grass; you may not unlikely get one and a-half or two tons to the acre. 
instead of a half a ton, or a quarter, as I have seen many atime. Next, if there bea 
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slope of land below the hill—a field where you grow grain or what may be—it is certain 
that the moisture now detained among the tree roots will in dry weather flow to and 
moisten your field on the slope below. I need not say what this means. It will often 
double the crop. 

Then, suppose, as we often see, we have a ravine or gully, an awkward place to 
plough, and as likely as not altogether abandoned to poor pasture and a few scraggy 
trees. If this be thoroughly planted with trees, in very many cases a long forgotten spring 
will begin to flow again from one of the banks, and in every case we shall have in valuable 
wood what was in very worthless grass. In many such cases, if the idea of close planting 
for timber be abandoned, and the trees left some dozen feet apart, we shall ultimately 
have water, shade, and some occasional grass for cattle, in short, a pleasant shady nook 
instead of a dry gully, fit for nothing but to show channelled clay, and impress the visitor 
or passer-by with the idea that so-and-so’s a pretty “hard” farm. But even if this be the 
desire, let me suggest that all be closely planted at first, so that, as before mentioned, the 
trees may grow by the impetus of the shaded ground below them. They can always be 
thinned out, or, if they grow well, we can choose whether we will have close growing 
timbers or an open grove. 

Or, say we have a field which has been cropped and re-cropped till it is hard and per- 
haps bakes red in the sun. This is an unpromising subject, but if it be in a situation fit to 
have in wood with consideration to the way the rest of your land lies, if you can afford 
time to summer-fallow this field, and in fall or spring, when soft, plant it thickly with 
young trees, ten to one they will grow and thrive. If we plant them pretty closely one 
way, and the other way leave room to run the cultivator between them, in a little while 
we Shall have a quantity of valuable timber growing on many a field of the class I am 
thinking of, which of late, year in and year out, hardly gave in profit its taxes. And if, 
as often happens, this portion of land be the highest on the farm, which is likely to be the 
poorest, as having been washed by the rain for years, this upper portion being in wood 
will tend to keep moist and fertile in dry seasons the whole of the lower lying land. For 
as before explained, a wood on the summit retains the rain and gives it out as needed to 
the land below. 

| Or, if there be a piece of woods it is wished to preserve, which seems to be “drying 
out,” there is no better way than, if a piece of land can be spared, to plant a broad belt of 
wood alongside it, which will both grow better by the shelter of the other and give it 
shelter in return. I know instances where farmers not owning the bush to the north and 
fearing its shelter might be lost to them, the owner thinking of clearing, have planted a 
belt of trees on their own land next the other, which are growing much better than they 
would in the open; while on the other hand, it is evident that the trees on the border of 
the old wood are doing better as well. . 

Wherever a creek runs thorough permanent meadows, whether the creek be perpetual 
or occasionally dry, much benefit may be expected to the meadow if a portion of the land 
highest up the bed of the stream be re-wooded. In this case those trees which love lower 
ground should be chosen, as the cedar, the soft maple, tamarack, black ash, box elder, ete., 
unless the upper part be high‘ground. I have no doubt, from frequent observation of the 
benefit of trees to adjacent grass, that twenty acres, five being thus re-wooded, would yield 
from the remaining fifteen very much more than the twenty had been in the habit of 
furnishing, Of all crops in summer, grass profits by the moisture which adjacent groves 
diffuse. I have seen timothy grass near woods, this year, nearly six feet in height, while 
out in the open, the soil being the same, it was nothing like as good either in height or 
weight of crop; it was not two feet high, and thin. 
| Many farmers are now either planting or preparing to plant broad strips of trees 
along whatever side of their farms they think most exposed. Thisis an excellent plan, for 
when the work is properly gone about, the portion of the field summer-fallowed or other. 
wise rendered mellow or workable, where necessary (for some soft lands need little 
preparation) a broad strip, say seven rods wide, can be planted in a short time, the young 
trees being procured and at hand. And if planted pretty closely, as previously recom- 
mended, they will thrive, with a little attention to stirring the soil for a year or two, 
veyond measure better than those standing separately. But I must caution my readers 


6 (F.) 


82 eerie 7 ’ 


also against another very common error. It is right to plant far too closely at first, but 
by no means right to leave them so. In the forest nature does the thinning by crowding 
out the weaker trees, but this isa slow and undiscriminate process. When the trees 
become too close by all means spare not to thin them out, neither neglect the proper time 
‘1 which to do it. You will there, as before hinted, find plenty of young trees with excel- 
lent fibrous roots fit to plant elsewhere. / | 

The reasons for planting, that humidity may be preserved and fertility consequently 
vemain, are stated elsewhere. But apart from this, there is the great and certain profit 
‘which, in a few years, the timber obtained will realize. We all, or most of us, in the 
cleared districts of Ontario, can remember when, if we needed a stick of sixty foot rock 
elm or cedar for a barn sill, or a long basswood for a plate, or a number of balsam poles 
for rafters, we knew where to get them and generally had to pay nothing for them. Now, 
no matter how much we paid, in most districts we would not know where to get them at 
all. There are still a good many woods, but they are culled. Where could we build a 
ship of sound white oak now? On what lake or river? It would take, from what I have 
seen lately, a good deal of scraping together and culling in most parts. Where is there 
one of the old fashioned hickory studded woods? I know a place where I perfectly well 
remember choosing from half a hundred great trees which one I should chop a piece out 
of for an axe handle. I passed lately ; the woods were gone, and the owner said he had 
‘‘hearn tell there used to be slashin good hickory on the lot, but there wasn’t none now.” 
Well, in a few years, before we can grow them, very many sorts of hardwood are going to 
be very scarce here. We do not feel it so acutely yet; timber has been coming in from the 
outlying portions of Ontario, which supplied the wants of the older counties. But in 
these back districts are no such stores of hardwood as once the front possessed, nor any- 
thing like them. In ten years time a certain description of hardwood will be in great 
demand, and will bring a high price all through Ontario, and it is this very class of 
timber the small plantations on farms will produce, namely, second growth wood. 

The trees in the original forest, standing here and there, offer no comparison, in 
regard either to the amount or quality of wood to be obtained, with those in an evenly 
set plantation. When we plant trees so as to shade the ground, each strives to rise above 
the other to the sunlight, and the consequence is, that in a properly arranged grove we 
shall not only have a rapidity of growth we never attain in single isolated trees, but we 
have also an entirely differently formed class of trees, and therefore an altogether different 
kind of timber. In the isolated tree, or the tree in rows by the fence, or the tree which 
has sprung up in openings of clear ground in a forest, we have a tree inclined to branch | 
to the ground, and to inclose its trunk in branches all the way up. Such a tree, cut 
down, gives timber full of knots from end to end. It is tough and durable, but that is 
its whole value. It is not good for fuel, for though when once sawed and split it burns 
well, the labour of cutting it up often comes to more than its value. It is not good — 
for use in building or manufacture, except sometimes as a mere squared beam, for it 
generally is, except perhaps a short length at the butt, quite destitute of clear timber. | 
It is the opposite of that I am about to describe, namely, trees grown in a close plantation. | 

Here, if properly cared for, you. will have thousands. of fine, straight, tall stems. 
At first they will have lower branches, but the shade will kill these off when small, an 
operation in which the owner can assist, if he has time, cutting them close to the trunk, — 
and as is always the case, the improved progress of the tree well repays the aid art has 
lent it. For instance, to give an idea of the principle, I know many forests where the 
young trees have been given a chance, free of cattle, to grow, and here you will see trees 
not yet six inches through, and fifty feet high, without a branch, pressing upwards to 
the sunlight above. On this principle, which always operates in the same way in forest 
or plantation, we can raise as many groves as we choose, which, after a few years, will 
have no branches but those in the leaf-roof high above, all the rest will be timber. I 
have seen millions of trees, planted four feet apart each way, and many of them twenty- 
five feet or more in height and eight inches at the base, before they needed either 
thinning or trimming. Let it be here again explained that they will do without either 5 
nature will thin and prune; but these plantations were miles. square. On the smaller 
ones, here recommended, art should aid, and the trees would be much better for it. x 
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I need not say how many trees can thence be cut. Any reader can easily imagine 
for himself what multitudes of tree trunks can be successively taken from a few acres 
managed thus, and when we remember the varied woods which can be planted and easily 
grown in our climate, what does not suit in one place answering well in another—the white 
oak, white and black ash, rock and water elm, hard and soft maple, basswood, hickory, 
walnut, and many others, all soon to be very valuable—many of them so already—it will 
be seen that the plan of giving the waste portions of the farm to trees has no unprofitable 
tendency. “Give me,” said the head of one large waggon-making firm in Ontario, “one 
farm covered with hickory from six inches’ up, and it would be worth more than the 
whole yearly crop on some of our cleared but struggling townships.” 

As stated in the first part of this article, many farmers have commenced these smail 
plantations. There should not be a farm in Ontario without a good-sized one. 


OSIER WILLOW CULTURE. 


Many inquiries have come to the Washington Forestry Department in regard to 
methods of osier planting, showing that this branch of forestry, applicable to many soils, 
seemingly simple and promising quick returns, has attracted widespread attention. That 
Department has, consequently, issued the following instructions, which will be found 
valuable here, as the osier-work industry in all its branches has of late years received a 
considerable impetus, and many beautiful pieces of furniture are now being made from 
basket-work—chairs, tables, carriage bodies, and an infinity of other useful articles being 
now manufactured in basket- eck. In old times houses, in England and eleanor 
were largely made of the wattled willow. The ancient chronicler, Hollingshead, seems 
rather inclined to regret their disuse as tending to effeminacy. ‘ When our houses were 
of willow,” he says, ‘then we had oaken men, but now that our houses be of oak, many 
of our men have not only become willow, but some of them altogether straw.” 

It should be premised that osier willow growing for profit is not so simple or easy 
and inexpensive an entefprise as might at first appear. The market for the material is 
the first point to be considered, and, in connection with this, the kinds that will grow 
successfully and profitably. So far it seems that the climate of the United States, in 
most parts, with its long, hot summers, is not very favourable to the finer growth of the 
osier rods, at least not of the European kinds, which, with one exception, are pronounced 
unsuitable, while American willows are not yet sufficiently tested to warrant their 
extensive employment as osier holts. 

The importation of osier rods, formerly under a duty of 30, now of 25 per 
cent., ad valorem, amounts annually to over $50,000 in value, while that of manufactured 
baskets and osier ware, under a duty of formerly 35, now 30 per cent., during 
the last five years has averaged $243,185. To obtain the material thus imported, which 
cannot be less than 10,000 tons, we might well devote 6,000 to 10,000 acres agricul- 
turally worthless soil, if we can so secure a desirable product. 

Selection of Sotl_—To make osier holts profitable, such soils should be selected as 
cannot otherwise be used to advantage. Very poor soils, however, should be avoided, 
unless there is a good market for inferior material. 

The best soil i is a fresh, black sand, but even a compact, heavy loam, and rich but 
sour meadow land, which produces the poorest quality of grass, is always equally 
acceptable. 

. Peaty soil, if it can be covered with a layer of sand or loam (from the drain ditches), 
will produce a good growth. The Caspican willow will thrive on poorest sand. Planted 

on the embankments of brooks, ponds, ditches, the osier will secure the embankment and 

yield a good profit besides. Never plant on soil likely to be covered with stagnant water 

Im summer. 

By making drains in such localities, however, good crops can be procured. Localities 

liable to late spring frosts should be avoided. 
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Cultivation of Soil.—Plough or spade the ground sixteen to twenty inches deep ; 
deeper, if the sub-soil brought up would improve the ground (sand or loam below peat) ; 
less deeply if the soil is shallow and the sub-soil meagre. Spading offers the opportunity 
of burying the weedy material more effectively. Wet ground should be formed into raised 
beds of from thirty to fifty feet wide, leaving two-foot ditches, by which the water is 
quickly drained off. 

The water level should be laid at least one and a-half feet deep. In spading care 
should be taken to bring the surface soil under, and the sub-soil on top. By this means 
the roots will be benefited by the vegetable mould of the surface soil, and the sub-soil at 
the surface will prevent the rapid running to weeds. For spring planting the soil must. 
be prepared in fall or early winter, so that it may be pulverized by the frosts. 


Choice of Varieties.—Out of upwards of 251 species of willows, and their endless 
number of varieties and bastards, only a limited number have been found of economic 
value, especially for osier purposes. While for European climates the best varieties have, 
by long experience and careful experiment, been established, we cannot yet speak authori- 
tatively for this country, especially about the capabilities of our native willows. 

Such an authority as Dr. C. L. Anderson, of Santa Cruz, Cal., states in a letter to 
the Department, ‘‘ Our native California willows, especially those growing here at Santa 
Cruz and vicinity, answer very well for all purposes. Baskets, hoops, etc., are made from 
all the varieties that have the habit of growing along our streams. There is a difference, 
however. 

“ Salix levigata, Bebb, (no common name) and its varieties, and Salax lasiolepis,, 
var. Bigelovii, Bebb, (no common name), seem to be preferable. On wet prairies, from 
Illinois and Wisconsin westward, is found plentifully a variety (gracilis) of this species, 
the twigs of which are collected near Chicago by Germans, and sold to dealers in that: 
city. 
“Salix cordata, var. vestita, Anderson (Diamond willow)—-Common clear across the 
continent; twigs stout; suitable for the heaviest kind of basket work; bronze or 
yellowish green, often bright red when exposed to much sunlight ;.not so tough and pliant 
as those of S. Sericea and petiolaris. 

‘‘These all grow rapidly and hardy, and the texture is sufficiently tough. There is a. 
variety of Salix lasiandra that has not been sufficiently described. The branches are 
long, slender and drooping, and have the appearance of the weeping willow. ‘This variety 
18 well adapted to economic uses.’ 

“ Prof. M. 8. Bebb, of Rockford, IIl., the American authority on willows, in a Elsie 
letter on the subject of economically useful varieties, after reciting his ‘failures with 
European species and varieties, says: ‘‘ My strong conviction is that success in osier grow- 
ing throughout the corn belt east of the Rocky Mountains will only be attained by mak- 
ing good use of the plants adapted to the climatic conditions, and even then that the pro- 
duct will fall below the best Kuropean in quality. Salix purpurea in some of its forms 
most highly esteemed abroad for osiers, is checked also by the midsummer conditions, but 
not to so great an extent as the sorts above mentioned, and one from which you particu- 
larize, viz., Salix purpurea pyramidalis, I should regard asa hopeful subject. Of willows 
indigenous east of the Mississippi River, I would name the following as perhaps the most 
promising kinds for future trial : 

“Salix sericea (common eastward), a bushy shrub six to ten feet high; branches reddish 
green or greenish, at length olive; twigs long, slender and very tough, yet extremely 
brittle for an inch or two at base. 

Salix petiolaris (common westward), near akin to the former ; habit quite similar ; <3 
twigs usually yellow or tinged with crimson ; not so brittle at base.” 

From correspondence so far had with practical osier growers in the east, the species 
most successfully grown in the North-eastern States, and seemingly too in Georgia, is the 
Saliea purpurea, commonly called the red osier ; but which of the several varieties this. 
has not yet been established, probably pyramidalis. The red osiers are of German origin, 
and are considered the most useful, making numerous pliant, thin, slender, evenly-grown 
rods, without branches ; especially adapted for binding and wattling purposes ; growing 
well on a moist, but also drier, sand soil, less so on compact soils, but again excellently 
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on mucky soils. They are least affected by heat and cold, wet and dry. But compared 
with other kinds grown in Europe, their yields are somewhat inferior, giving a full crop 
only after the third or fourth year. 

Altogether, vigorous growers are to be the most recommended ; yet even on the hest 
soils, with quick growing kinds, the growth diminishes after a few years. 

In the selection of species it is not to be forgotten that, while they must be adapted 
to climate and soil, and be good and persistent producers, ‘the kind of material furnished 
by them is to be kept in view, as different species and different varieties differ in this 
respect. 


Planting for cuttings.—The best time for planting is the late fall, generally the end 
of October. For such planting the soil should be prepared in spring or early summer and 
left fallow. If the spading has been done in fall or early winter, the planting should be 
delayed till early spring. 

The growth of the cuttings is the more assured the less advanced the spring growth. 
To retard early growth take the cuttings before the Ist of March and lay them in water. 
Take cuttings only from main shoots, and only from the lower half of these, because the 
tops would yield too weak material. The best length for cutting is about twelve inches ; 
on compact, moist soils a length of ten inches will suffice, while on dry sand and peat 
soils fourteen to sixteen inches may be taken in order to get the larger number of roots 
in the first season, the number of roots being to some extent dependent on the length of 
the cutting underground. Place cuttings in the ground so that the tops are even with the 
surface, but on compact and caking soil, which would hinder the buds from pushing 
through, leave two or three buds above ground. 

After the shoot is started it is well: to draw the earth up to cover . entire cutting, as 
many dangers beset the top when left free—injuries in cutting, from drying and insects. 
Take care to pack the soil closely around the whole length of the cutting. The practice 
of placing the cutting inclined is without rational foundation. Cuttings for planting are 
best taken during winter, when vegetation rests, and may be taken from three, two, or 
even one year old wood, if of good size. 

The distance at which osiers are planted varies. Two considerations must be kept in 
view, the possibility of cultivating and working between the rows, and the desirability of 
shading the ground as closely as possible, which keeps the soil moist and free from weeds, 
and, to some extent, from insects. A distance of twenty inches for the rows and four 
inches in the row answers these purposes. 


Cultivation.—In the first year this is best delayed until the middle of June, to avoid 
disturbing the small rootlets. When cultivating, first mainly subdue the weeds and hill 
up the soil around the cuttings ; second and third weedings should be in August and 
September. Before winter sets in the plantation should be free from weeds. In the 
second and third year thorough cultivation is required. The first cultivation should now 
be given as soon as the frost is out of the ground. All cultivation must be shallow, not 
more than two inches deep, so as not to injure the roots. 


Manuring.—There is no doubt that by the use of manure or compost the yield can 
be largely increased ; but it is mostly too expensive, as the material would have to be 
carried into the plantation by hand. 

As to fertilizers, mucky or peaty soils should not receive an increase of nitrogenous 
matter, though this is desirable, however, on poor sands and meagre loams. 

Phosphoric acid fertilizers improve the quality of osiers; the cheap phosphorites 
which are readily assimulated are particularly desirable. Potash, forming a large part 
of the constituents of willows, is especially effective. 

Fertilizers are best applied during rainy weather and early in the season, as soon as 
the rods have been cut. 


Insects.—The experience that extensive plantations of one kind increase the number 
of their enemies holds good for osier holts. Most of the injurious insects are beetles and 
their larve. The former let themselves drop to the ground from their host as soon as 
this istouched. This habit allows the use of apparatus to catch the beetles in quantity, 
which should be done as early in spring as possible. 
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The application of quick-lime, of hellebore and of Paris green has ‘svi found success- 
ful by Mr. T. Gleason, an extensive osiergrower in Syracuse, IN jG. 

The red osier ( Salix purpurea) is especially liable to the attack of the gall wasp 
Cecidomyia salicis; but its spread can be avoided by cutting and burning all injected 
rods. 

Harvest.—Osiers should be cut the first year, even if no vaberste material can be 
got. If the cutting is delayed until the second year, branching takes place, and less 
valuable material is obtained, ‘They should also be cut in the second and third years, 
but should be left uncut the fourth year to grow to hoop-poles in two to four years. If 
there be no suflicient market for hoop-poles the yearly cutting may be continued until the 
growth becomes too slim, which is generally in ten to fifteen years. Cutting of rods 
should be done during winter, from November Ist to March Ist; cut as near the ground 
as possible. 

Keep the rods in running water, standing upright, four inches of the butt under 
water, until they peel easily. 

Hand-peeled stock is preferred and brings a higher price aS steam-peeled rods, 
the price last year was from six to eight cents per pound. In an average of five years 
the yield may be from 90 to 130 pounds per 100 stocks. Mr. I. C. Plant, of Macon, Ga., 


reports one and one-half tons from a three years’ plantation, planted fifteen inches in the 


rows and five feet apart. 


———— 


PRESERVATION OF BIRDS. 


While engaged in proposing the preservation of trees, and desirous that every farm 
should have its grove for fuel and timber, and its wind-breaks for shelter, there is 
another point which should not be overlooked. It was formerly the mistaken idea of 
preserving a forest that we were to leave the large trees and cut down the undergrowth. 
It is now known that this is a sure way to defeat the object, and that to preserve a forest 
you must allow the young trees to spring up in all directions, both to keep the ground in 
good forest condition and to furnish the means of continuance of the wood. This, if 
generally done, would afford a shelter in which birds might endure our winter, and wind- 
breaks of evergreen would afford them an additional chance. The subject of preservation 
of bird and forest are so intimately connected, that a few words may well be said here 
thereon. 

We are deeply interested in the preservation of these tenants of the air. They are 
sources of both pleasure and advantage. They protect our food; they please the eye ; 
they charm the ear ; they may even instruct the mind. 

I need not here repeat how various wise governments, in their zeal for the preserva- 
tion of some few ears of corn, some few small fruits, supposed to be feloniously appropri- 
ated by the birds, ordered the extirpation of these malefactors ; and how in consequence 
insect plagues well-nigh stripped every ear from the fields and every leaf from their trees, 


till they were forced at great expense to import fresh detachments of their feathered allies. | 


In fact the subject is better understood than it was a few years since, and that being the 
case, it is astonishing that so many useful birds are yearly shot. 

Birds have, as I have remarked, many other claims on our consideration besides their 
value as insect destroyers. Their beauty, their lively movements and graceful flight, their 
cheering song, give additional charm to every landscape, and form one of the greatest. 
pleasures of rural life. They are too, in their own way, preachers and moralists, whose 


lives deliver sermons and homilies. Their whole existence is a perpetual lesson of 


industry, of gratitude, of contentment. Surrounded by perils ; {n danger from want, from 
cold, from tempest, from their own natural enemies, and from those who should be their 
friends—and fully conscious of all these causes for fear—still, with spirit undepressed, they 
urge their daily labours ; still their joyful carol rings boldly through theair. It is strange 


that, with so many claims upon our kindness and sympathy, we should find any gratifica- _ 
tion in injuring them. Why should we destroy creatures whose death can in no possible 


way benefit us, and whose lives constantly yield us profit and afford us pleasure ? ° 
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Farmers, especially, who protect birds, may confidently expect repayment. They 


- will return yearly in increased numbers to ‘the very fields where they have found safety, 


to guard from the creeping things of the earth, from the winged plagues of the air, the 
growing crops of their benefactors. No creatures are more quickly sensible, more 
thoroughly appreciative of kindness. 

There are, as we all know, certain birds which make especial war on the products of 
the orchard, or the young sprouts of vegetables in the garden, and others which certainly 
devour the seed grain. These, however, are of a few varieties, while the number of 
insect-eating birds ‘is large. <A pair of robins, it has been calculated by careful observers, 
will in a season eat 32 000 and more grubs and larve, besides grown insects. Nearly all 
the woodpeckers are constantly engaged i in the pursuit of insects sand their eggs. Certainly, 
while it is necessary to destroy the i injurious birds wherever possible, it is equally advisable 
to refrain from injuring those which are so beneficial to the country. 

Here it may be said that many authorities concur that the English sparrows should 
be destroyed by every means. In America much information has ‘been obtained in the 
various States respecting them, and the Washington report says: 


“The true name of this bird is the house sparrow. The name “ English sparrow ” i8 
a misnomer, as the species is not confined to England, but is common to nearly the whole 
of Europe. The fact that most of these birds brought to America came from England 
explains the origin of the misleading name by which they are now so widely known.” 

Dr. Warren, State Ornithologist of Pennsylvania, M.A., writes, ‘‘ Our native birds 
have rapidly and steadily diminished in numbers since the sparrows came. Former plen- 
tiful residents are rare.” The birds which have suffered most it is said from the sparrows 
are the robin, catkin, bluebird, wren, song sparrow, chipping sparrow, yellowbird and 
oriole. This is the American statement; but others have been greatly lessened in 


number here. The swallow and the night-hawk, both insectivorous, are not as plentiful 


by seven-eighths ; indeed it is doubtful if there is one tenth as many as formerly. The 
Washington ornithologist says :—‘ In addition to the indirect injury thus brought about 
by depriving our gardens and orchards of the protection afforded by our native insectiv- 
orous birds, the sparrows cause a positive and direct loss to our agricultural industries 
amounting to the aggregate of not less than several millions of dollars per annum. The 

ravages of the sparrow ‘afteas almost every crop produced by the farmer, fruit-grower and 


truck gardener, and extend over the entire year. Indeed, it is safe to ‘say that it exerts 


a more marked effect upon the agricultural interests of the country than any other species 
of bird ; and its unprecedented increase and spread, taken in connection with the extent 
of its ravages in certain districts, may be regarded with grave apprehension. In the early 
spring it prevents the growth of a vast quantity of fruit by eating the germs from the 
fruit buds of trees, bushes, and vines, of which the peach, pear, plum, cherry, apple, 
apricot, currant and grape suffer the most. Complaints of heavy damage done the grape 
crop of 1886, has reached here from twenty-five States.” In Australia, in the evidence 
sublished by the government, we read that ‘‘in the short space of ten days the sparrows 
took a ton and a-half of grapes from the vineyard of John Chambers, Esq., of South 
Richland.” 

In England it is likewise being complained of. Miss Ormerod, Entomologist to the 
Royal Agricultural Society of England, in her last report states that the sparrows drive 
off swallows and martins, thus permitting a great increase in flies and insects destructive 
in the orchard. Mr. Gurney, the well known British ornithologist, says, ‘‘ I think they do 
enough harm, to warrant everybody in destroying them. One-fifth of good to four-fifths of 
harm is about what they do, take the country all over, though at certain times and places 
they do nothing but harm.” 

It is evident that the regulations which are now proposed, appointing people to kill 
these house sparrows and making it a punishable offence to feed or encourage them, are 
wise provisions. The chief evil done by these birds is that, not being properly tenants of 
the grove themselves, they kill the birds which are; and not themselves largely insect- 
destroying, drive away the birds which destroy very many insects indeed. It is these 
last, and there are many of them, the preservation of which I would in every way 
advocate. If we provide shelter in the way of under-growth in our forest for these birds, 
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and also grown, which we should grow for other purposes, many a wind-break here and 
there, we shall have our roads and fields brilliant and vocal with the most beautiful and 
pleasing objects in animated life, the feathered songsters of the grove. As it is, partly 
that the sparrows have driven them away, but much more often that the farmers’ sons 
have shot them, you might, for all the birds you see, as well travel through a desert as 
along many Ontario concessions. 

If, when a child is young, the father point out to him the beauty and usefulness of 
birds, and direct him to admire their graceful movements and pleasing song, it will produce 
a very different effect on his mind and future character than if he is encouraged to throw 
stones at them. The latter course is too often followed and the results are evident. 
It is a common practice for the young men of many townships to hold shooting matches, 
in which the country is traversed by scores of guns and the prize gained by the number 
killed, so that all life seems utterly swept and banished from our woods and fields. In 
these hunts everything goes, not a squirrel or bird escapes, and I have no doubt whatever 
that very much of the injury committed by insects on our fields and orchards is directly 
owing to the vast number of woodpeckers and other well known insectivorous birds killed 
in these expeditions, and by single hunters afterwards, whose minds have been so trained 
that the death of harmless birds can afford them pleasure. 

There is an excuse in older countries, wnere game is strictly preserved, for objections 
to the injury done by great numbers of birds kept in the immediate vicinity of the fields, 
but there is none here. The few squirrels, partridges, or pigeons now left can do but little 
harm, while many birds—the robin, most of the woodpeckers, and others—doa great deal 
of good. Nothing is more pleasing to the rightly educated mind than the observation of 
these, and the half companionship which, when well treated, they bestow. Let us preserve 
their lives; they will in return amuse and assist ours. 


EVERGREEN HEDGES. 


There is nothing so beautiful about a farm, espccially in winter, as some extensive 
lines of evergreen hedges. It is now, indeed, the custom to substitute the open wire 
fence for all description of closed fences to prevent the drifting of snow. ‘This does not, 
however, appear to be so much thought of in other countries, for all through Illinois, 
lowa and Kansas, last year, I noticed them busily engaged in substituting the hedge for 
the wire fence ; and, throughout the prairies the long hedge rows are now the chief 
relieving features of the landscape. The following statement is by Mr. Warder, the best 
authority on this subject :— 

Beautiful hedges may be made by planting rows of almost any of the common thick- 
growing evergreen trees and shrubs. The Norway spruce has been applied in this way ; 
the common cedar is very efficacious, and much used for producing a shelter-hedge, where 
a quick, permanent and effective wind-screen is wanted; but is liable to grow thin at the 
bottom. The American arbor vite and the hemlock are admirable where a neatly trimmed 
garden or lawn evergreen hedge is desired—one that can be kept within bounds. 


Those who expect good crops and intend to produce them, are aware of the great 
importance of a thorough preparation of the soil. So with the hedge, its success will 
depend, in a great measure upon the manner in which the ground has been prepared for 
its reception. Deep ploughing and even sub-soiling has been highly recommended. In 
wild uncultivated lands, the sod should have been broken up some months previously, so 
as to become mellow, and then deeply stirred in the spring, and freshly harrowed before 
planting, which should be done just as the plants are ready to start. 

The distance from plant to plant becomes now a matter of great importance. My 
cedars at two years old were set three feet apart, but so perfectly are the branches united, 
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it would be difficult to tell where the stems of these plants emerge from the ground, in a 
hedge of three years growth. I should not desire to plant the hemlock or the American 
abor vite any closer than the cedars. 


Trimming.—The general rules, already laid down, will apply here ; except that the 
evergreens must be treated as a completed hedge from the first. ‘There is here no cutting 
down to the ground to produce lateral branches ; they are already provided in abundance 
in the young plants. We may, after planting, remove the tops of some of the tallest, to 
bring all to the same level, and many gardeners using tall plants, cut-in the tops 
severely. The trimming must be conducted on the principles previously advocated, so 
as to preserve the pyramidal shape with the greatest exactness ; ho perpendicular walls, 
no flat tops in the evergreen hedge should ever be allowed ; the two sides should meet in 
a middle line. 

The cutting or clipping may be done with the garden shears, by which all protruding 
‘Sprays are removed to the proper surface of the hedge; which should be kept even and 
regular as possible. This process must be performed from time to time during the season 
of growth, or at its close, more or less frequently, as the plants are young and vigorous, 
or older, and have reached their mature state ; In the latter case, they will require very 
little clipping. 

While pruning the hedge, care must be taken to preserve the upper line regular and 


' even, as this will contribute to the beauty of the whole affair, and any deviations from it 


will sadly detract from the appearance of finish and completeness which would characterize 
the evergreen hedge. 

James Busby, who travelled extensively in Spain and France for the sake of 
investigating the culture of the grape, observes that one great cause of the low state of 
agriculture in the former country was the want of inclosures to protect the growing crops. 
‘Vineyards and gardens alone were allowed to be inclosed. He describes the hedges of 
Andalusia as being made very readily by planting the prickly pear—Cactuws—and the 
Alve—Agave. The former makes a fence in two years, which is said to last for forty 
years ; and if cared for, cactus hedges might be perennial. He says it is not possible to 
imagine a more effectual fence, or one more easily planted and kept in order. The only 
objection is, that they sometimes occupy too much space, and that the trimmings are so 
tenacious of life, that they will live even if thrown together on a dry spot of grouud. 
This difficulty could be obviated, and the land benefited by composting these trimmings 
with lime. The Alve hedge is also much used in Spain, but inferior to the cactus, 
because the plants die when they have flowered. 


———____ 


IMPORTANCE OF A SUPPLY OF woop. 


Nothing is more important to the people of Ontario than the continuance of a 
quantity of wood, grown in their own borders, sufficient to supply the demands of their 
own population. It is idle to rely for this on the forests in the rear. They do not con- 
Bain it. There is much pine and plenty of hemlock, and many other woods, birch, for 
instance, in great plenty; but for fair qualities of hickory, walnut, white ash, white 
‘oak, and such, if we want them we must grow them. In this article, among other points 
bearing on the case, it is endeavoured to sketch out the different uses for which our 
great army of workmen are constantly drawing supplies from our forests. 


Every one who has studied the subject, and observed how nations seem actually to 


have flourished or declined in proportion, as they possessed and used large areas of well- 


timbered land, is fully aware of the importance of this class of resource. Some, however, 
‘who have not paid much attention to the matter, are apt to believe that other materials, 
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Such as iron, are now so much used in many large structures, such as bridges, ships, and 
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so on, that wood will not in future be so vital a necessity in the constructive arts. f 
remember being told by a lumberman that it was no great matter if the forests went. — 
‘Well find a substitute for wood,” said he; “ why, they’re making sawdust into wood 
now.” I did not ask him whence, if wood disappeared, he would get his sawdust. 


But the fact is that, as in many other matters, the fresh material introduced only 
creates a greater demand for the old. When railroads were commenced, every one 
lamented the certain decay it would cause in horse breeding. Now we know that there: 
are more horses bred than ever, the number superseded on the roads being more than 
made up by the great additional supply of these animals required in the cities and on the | 
farms. Railroads have, indeed, made it possible for many to use coal instead of, and as | 
cheaply as wood ; but these roads themselves are vast wood consumers. Numbers of — 
them still use wood for fuel, and even in the article of railway ties alone, North America — 
has used, at the common rate of nearly three thousand ties a mile, four hundred million — 
of ties, besides all the other wood required in the construction of cars and buildings, for | 
which large amounts are required. These ties—all the 400,000,000—must be replaced 
every ten years, too. The amount of railroads largely increases, and that, therefore, much. 
more wood will be yearly needed for these purposes. At present, by the calculation of 
Mr. Sargent, the chief authority in the States on these matters, the number of ties used - 
each year now, in construction and repairs of railroads, is about sixty millions. Each year 
about ten thousand miles of new railroads are built ; some years in the States there are 
iess, but adding Canada and Mexico that will always be at least, the average. So that. 
we may say, before long, there will be drawn from our forests—what are left of them-—a — 
hundred million of ties yearly. Now let us see how these are made. If large trees were — 
taken—-mature trees—trees which ought to be cut down, (for it is of no use to keep a tree 
standing when mature ; it should be cut, and another, if any sort of decent forestry were 
maintained, should be ready to take its place), it would not be of so much consequence. 
But that is not the way these ties are taken. | 

The way is, choose a fine young tree about ten or twelve inches through, ten feet from 
the ground ; that is from trees which twenty or thirty years ago escaped destruction by | 
fire or browsing animals, and which if suffered to grow, would in years to come, afford 
immense quantities of valuable timber. How much do they afford now? Two ties each, 
that is generally all, for they are not even halved by the saw-mill, no; the tree is cut 
down, flatted with the axe on each side, cut in two lengths, the top left lying to create or 
help a forest fire, the two little flatted pieces of timber dragged off by the oxen, and the 
work is done. A fine young tree is lost; that is to say, in every year there are now 
thirty millions, and will soon be fifty millions of healthy, vigorous, young trees cut down) 
and destroyed, (for we can hardly say used) for railway ties. It is a most serious drain 
upon our forest resources, and should cause much doubt as to the ability to supply it in 
the future, especially, as the same authority remarks, there are now, in every part of the 
country, fewer seedling trees valuable for ties than when the trees cut for this purpose 
first started to grow. 

Let us notice the article of charcoal. A writer of eminence, Mr. Fuller, speaking of 
this, says: “It is only a little more than a century since coke was first employed for 
smelting iron ores. The introduction of this fuel to take the place of charcoal, it was 
thought, would save the forests of the world from destruction by the charcoal burners 
yet, while it has done much towards making it possible to produce sufficient iron to meet 
the great and always increasing demand, it has not superseded charcoal, and there is pro- 
bably more charcoal used to-day than at the time coke was first employed in a smelting 
furnace. Charcoal is still used in furnaces and forges, and there are several establish 
ments in this country that use annually over five millions of bushels each, and a score of 
- others that consume from twenty to twenty-five hundred thousand bushels.” a 

“ Notwithstanding,” the same writer continues, “the number of substitutes that are: 
employed, the demand and consumption of wood appears to increase, and to-day there is 
probably more wood used in making boxes of various kinds than there was in the con- 
struction of buildings of all kinds in this country seventy-five years ago. Furthermo re, 
no kind or quality of timber appears to escape the insatiate demands of the artisan of the 
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period, and he not only finds ready uses for the large and the small, the hardest, toughest 
and most durable, but he also finds excellent use for the soft and spongy, this being pre- 
ferable for grinding up into pulp for making paper.” 
With reference to the amount of lumber used for boxes, it is interesting to note that 
in certain quarters it has lately been sagely observed that there need be no such fear of 
the pine forests vanishing, since along the Atlantic coasts a young growth of white pine 
is Springing up, and yielding some ‘millions of feet per annum. Unluckily for my con- 
fidence in these reports, I have lately been through many of these seaside forests myself, 
and find that as fast as it grows, the whole is taken, so far, for boxes alone, the tree being 
cut when it will give seven or eight inches wide of boards. This is after about 30 years’ 
growth ; sometimes planted—often merely sown—on the meadow, very thin poor meadow, 
too, down there. 
‘“‘It is idle,” says the same authority, “to talk of our natural forests furnishing a 
supply of wood for the future use of ‘our people. Even with the most careful manage- 
ment and economy in preventing waste, there must soon come a time of great scarcity of 
all kinds of wood. With an increase in population, there must soon follow a correspond- 
ingly increased demand, because experience has shown that whenever any other material 
has been substituted for wood, it merely releases a certain amount which at once finds 
other channels or markets. No matter in what direction we turn, the fact meets us, that 
the best and most reliable forests of the United States are fast disappearing, and the 
sooner we commence as a nation ‘to economize in the use of wood of all kinds, and pre- 
serve the forests now existing, as well as commence planting new ones, the better it will 
be for the present as well as future generations.” 
Tt will be well here, if we consider in how many ways the material of our-forests is 
being reduced. .In Ontario alone, in all directions, the artisan continually despatches, so 
to speak, his messengers into the forest, continually draws thence heavy supplies of timber, 
which, considering also the fact that this is done without the slightest idea of leaving the 
forest in a condition to yield, in successive years, as much perpetually, may well excite 
the liveliest apprehensions as to our future supply of wood for innumerable purposes. In 
Europe, the forester cuts down his trees by the thousand, but whether of pine, spruce or 
hardwood, he cuts them from a forest which is definitely and decidedly planned out, so 
that this year a certain amount is to be cut, next year another ; and all the while in other 
parts are other trees coming on in growth, and in readiness to fill the place, in future, of 
those now cut. Then, as soon as those now cut leave their place bare to the sun and sky, 
means are taken that either by seed or by planting young trees, new plantations will 
arise. But here it is, so far, but to go into the wood, cut down all trees fit for the pur- 
pose, draw away their trunks, and leave the forest, perhaps to be cleared for farms, per- 
| haps to remain till, a few years hence, another wood-seeker shall enter and take the few 
_ valuable stems not sufficiently grown to-day. Then the forest all remains, not good for 
_ timber, of no further use to the lumberman, and in a few years the farmer will cut all 
down, and grow crops of grain where, with care, crops of timber far more valuable might 
have flourished. It is the history of many a forest in Ontario. But, generally speaking, 
_ part of the evil is thus occasioned : cattle have been let in, all the good young oaks, ashes, 
_ hickories, maples, and so on, eaten down, and when reduced by oulling, there seemed little 
‘hope of good timber. But this has been urged elsewhere. 
is noe: us here notice a few of the materials which, in Ontario, we are perpetually draw- 
ing from the forest. In oak we use white oak, when we can get it, for all ornamental 
_chureh work, sills, stringers and other framework of cars, sometimes their {! loors ; for 
“waggons and carriages, many parts of buildings, sleigh-runners, pianos and organs. 
"White oak would be of much more general use but for its scarcity. An inferior kind of 
_ grey oak is largely sent into market as white oak now. Red oak too, is used for many of 
these purposes ; it is not, however, nearly so strong or durable as white. It can often be 

_ known by its porosity ; you can blow through an inch of red oak, not through good 
- white. 

y Maple is largely used for horse-rake axles, frames of binders, and other agricultural 

_ implements ; chairs, bedsteads and an infinity of cabinet work, tool handles, “buildings, 
and soon. ‘The beautiful bird’s eye maple is largely used for ornamental work, such : as. 
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pannelling. In furniture making, too, soft maple is largely used. This, in the old forest 
days, was ever the favourite wood for ox-yokes. It was soft, smooth, and galled less than 
any other wood the rough necks of the strong beasts that carried it, while for toughness 
it seemed equal to any. | 1 
The white ash is a very valuable wood in Ontario work. In carriage work it gives 
us tongues and neck-yokes, large, broad spokes, and other parts of carriage building. It 
is also admirably adapted, by its beautiful grain and great durability, for the wainscoting 
and general internal finishing of first-class houses. It is the best material for oars, and it 
is a favourite wood with coopers. 
Black ash is used for the same descriptions of house work, and for another for which 
it is peculiarly fitted, the tops and rims of pianos. It is also used in fencing, barrel-hoops, 
cabinet making, and the manufacture of baskets. 
The Canadian butternut is a very beautiful and durable wood, is remarkably well | 
fitted for and much used in bank and office fittings, doors, blinds, wainscoting for highly 
finished houses, car building, inside finishing generally, and cabinet making. 
Cherry is also largely used in Ontario for bank and office fittings, doors, blinds and — 
wainscoting for highly finished houses, upright piano cases, tables and cabinet work. It — 
is a favourite wood for wardrobes and for the fitting up of bath-rooms, and is frequently — 
used in car-building, as it has an excellent appearance and is cheaper than walnut. 
Cedar is procured for many purposes. We have no other wood which endures so long 
without rotting the contact of the ground. It is therefore much in demand for posts, and it | 
is now becoming the fashion to smooth and carve the cedar post itself instead of casing 
it outwardly with pine as has long been done. It is much used as lining for wardrobes — 
to prevent moths, in which it is generally of effective service, though the Red Florida 
cedar is the true one for this purpose. For boat-building too, itis largely used, as well as — 
for railway ties and shingles. 
The Canadian hemlock, in many parts of Ontario where pine is scarce, largely takes 
the place of that valuable wood. It is not so easily worked, the knots being very apt to 
spoil the edged tools of the workman, and the splinters to annoy his fingers. It checks | 
and cracks with the sun too, far more than pine. It has its virtues, however, among — 
which are that it is almost rat-proof and will hold a nail as perhaps no other wood will. 
Its bark, as well as that of the oak, is largely used for tanning. 
T he birch is, for much inferioe and ornamental work, net in value to cherry, that ; 
is to say, in Pa aistone! newels, rails, office fixtures and cabinet work. It has a peculiar © 
value for the runners or slides of elevators and for veneers. The thin, perforated seats of ; 
wooden chairs are made of a treble thickness of birch curiously glued together. 4 
Hickory is used for spokes, agricultural implements, viz., threshing machines, reapers, — 
mowers, hay rakes, straw cutters, etc., double-trees and whifile-trees, It is valuable for | 
all descriptions of handles. 
Shell-bark hickory is mainly used for rims and shafts for buggies, light poles, etc. 
Rock elm is used for felloes, cutter-runners, much waggon and carriage work, binders 
and other agricultural implements, veneering, chairs and barrel work. It ‘makes excellent 
barn sills. 1 
Soft Elm is of value for cutter reaves, arm pieces, toboggans, veneering, chairs and _ 
tables, and cabinet work, in which it has much taken the place of basswood. . 
Popeeu! finds a placéi in agricultural implements, carriage building, such as carriage : 
bodies, panels, buggy bodies and waggon boxes ; flooring and “sheeting in houses, barre : 
work, cheese boxes, legs and lyres for pianos, furniture, common chairs and tables and 
many other purposes. | 
The uses of pine are well known. ‘There is hardly an industry in which it is not 
used ; in many it is the chief material. It has been said of late, referring to the probable — 
exhaustion of this valuable wood, that the sudden stoppage of its supply would create , 
greater panic than the suspension of half the banks in Christendom. 
Chestnut is wrought here for pianos and organs, elevator manufacturing, wains- 
coting and general internal furnishing, and .car work. It is also valuable for posts and 
fencing. 
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Walnut is valuable in bank and office fittings, wainscoting, doors, blinds, etc., in 
finely finished houses ; car building, panelling, elevators, cabinet work, furniture, pianos 
and organs. Walnut would be used for many other purposes now fulfilled by other wood, 

had it not, through gross recklessness, become very scarce. 

Tamarac is worked in Ontario for boat and car building; and whitewood for car 

_ building, pianos and organs, furniture and carriage building, etc. 

We have workmen in many thousands here, and there are such by the million in 
other parts of North America, busily engaged the year round in exhausting the remain- 
ing supply of these valuable woods. ‘There are but very few engaged in planting trees to 
replace them. It is a reflection not often made, but perfectly well founded, that much 
of the increased expense of living to-day is owing to the constantly increasing price of 
lumber, which in different woods and grades has of late years quadrupled. There is little 

doubt that in twenty years all kinds will be very much enhanced in price, and some quite 

out of the market, being virtually exhausted. These facts point one way, the way often 
suggested, that we should plant more trees. There will be more money in this—more 
solid gains—than in anything else. 3 


SUGGESTIONS ON ENCOURAGEMENT TO TREE PLANTING. 


What was noticed especially, in the tour mentioned, was that farmers, while fully 
admitting the value of trees, regretting that so many forests had been cleared, and 
remarking that the country was absolutely drying up for want of more woods, yet, when 
they came to speak of lines of trees on their own grounds, often seemed to grudge the 
lictle strip which, on the north or west of a windbreak, would have its crop weakened 

_ by the shade, which, for ten or twenty feet, would fall on it. It appeared as if, in too 
many cases, the farmer would be delighted that his neighbour should grow trees, while he 
himself would clear every foot, and put all in crop. It must be remarked that these were 

isolated instances. Many were fully aware of the advantages of trees, were planting 
them by the hundred, and never thought of grudging them space. But with reference 
to the general community, it seems that, if some inducement could be given to plant 


_ trees, it would be no more than what is, in the circumstances of the case, necessary. We 
| are, so far, a community of tree destroyers. It is not natural that we should, all at once, 
_ change to a nation of tree planters. But time flies; we should plant now if ever. A 
few years and there will be hardly a stick of good, solid, young timber to be had. There- 
fore this suggestion is made—that young trees, of good kind and properly ready for 
the field, should be placed in numbers in reach of every farmer in Ontario. Thousands 
might not accept them, but hundreds would. We should have numerous plantations © 


of valuable trees. That would be the main point, and the government or the parliament 
which secures it will have earned the gratitude, not only of Ontario, but of Canada, and 
for the sake of example, of all North America. 

In a close examination of two sections of the country in Ontario, one north and one 
Beonth, in which opinions were obtained from and the farms observed of nearly two 
_ hundred farmers, as fully reported previously in these pages, it was very evident that 
the cause of forestry was making progress, and exactly in proportion to, and to a great 
| extent in consequence of, the interest taken by the press here and abroad in the 


| matter, and the various governmental publications circulated thereon. Even in the same 
\ ; 
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township, in some cases, this was very evident, and when a section was approached where | 
the inhabitants were less intelligent and cultivated—where, in fact, they read less—there | 
tree planting was hardly practised or even commenced. On the other hand, where the 
farmer was abreast with the times, and his parlour table well supplied with books and 
newspapers, he had frequently already planted a large number of trees, was generally — 
making arrangements to give his farm the benefit of complete shelter by a long row of 
evergreens or others, and, in many cases, was planning the formation of a broad — 
strip of plantation along the most exposed side of his farm. 


There is good reason, no doubt, to believe that the agitation on this subject has been, 
at least throughout Ontario, of great benefit, and is giving an impetus to tree planting © 
which otherwise it would by no means have received, besides doing much to procure the 
preservation of many bodies of standing timber which would otherwise, to the great 
climatic and other loss of the country, probably have been cnt down. A great part of the 
country, too, it is to be remembered, is yet in the hands of those whose life has been 
spent in clearing the land and getting out of the trees, and to change their efforts in a 
direction quite opposite is sometimes difficult, though there is many an ardent tree 
chopper of former days who is an enthusiastic tree-planter now. And though, in many 
cases, it is otherwise, yet everywhere the younger generation, now observant and often 
studious, and soon destined to have complete charge of affairs themselves, are likely to 
replace much of what their fathers destroyed, and by a better timber, since a well 
planted second growth will be much more permanent, and in process of time much more 
valuable, than the original forest. } 

It is evident, however, that this will, at the present rate of progress, be a work of 
time. Emulation will doubtless do much; the farmer who observes the progress of his 
neighbour’s trees and their value to his farm will be incited to imitation and will 
probably plant largely on his own grounds. But fifteen or twenty years elapse before a 
windbreak is of height to be largely serviceable, and the time is too valuable—the interest 
at stake too large, to admit of delay being allowed, if it can possibly be avoided. A 
means of giving a much greater stimulus to the work has been suggested, and will now 
be described. 

Many land owners, and of them some of the most practical tree planters in their | 
respective townships, state that a great obstacle would be overcome if a supply of young © 
trees were always available, it being difficult to go into a forest, though it might be full — 
of young saplings, and procure such trees as were really valuable, and of a size and spread ~ 
of root likely to live in their new surroundings. The forest tree has grown in the shade, 
and the hot sun of the open is not friendly to its tender bark, while, on the other hand, 
though it has often been remarked that they should be taken from near the outskirts of 
the bush, it is often a matter of considerable loss of time to procure them there, a — 
trouble much enhanced if cattle have been allowed entrance into the woods, as they at 
once proceed to destroy the very class of saplings most valuable for planting. Then— 
and this is one of the greatest objections to the bush procured sapling—the roots are few 
and spreading, running far over the surface of the forest ground, so that only a small part | 
of the root can be secured. On the contrary, the nursery-grown sapling, transplanted — 
purposely several times, obtains each time a better and more fibrous root, so that when — 
placed in the field success in growth is far more certain. For these reasons I have known 
many persons, in planting trees, rather purchase from a nursery than take such as were — 
to be had free from the field or forest. 

What is suggested is that a large public nursery should be established, where trees 
of all sorts should be grown from seed, transplanted frequently till good roots were © 
secured, and then given free to those who would undertake to plant and take care of them 
on their farms. Jt would be necessary to plan this in a sheltered portion of Ontario, — 
where easily worked soil is cheaply procurable, such as the land at the mouth of the Don, ~ 
or in the districts near Niagara or Windsor. Three or four men employed during the — 
season could grow, care for, and send away millions of trees—trees, too, which would be — 
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all likely to grow and flourish. ‘Those receiving the saplings would, no doubt, be glad to 
pay the freight, which would generally be no large amount. It is not at all doubtful 
that by this means, every year, large numbers of trees would be planted throughout 
Ontario. At present, under the tree planting Act, government and the township pay 
twenty-five cents bonus on each tree surviving three years. There is every reason to 
believe that every twenty-five cents expended under the other plan would establish fifty 
trees. 

Under it, the great advantage gained would be as follows :—Farmers are often will- 
ing to spare land for a plantation, say a wide belt of trees, or enough to fill some 
spare piece of land not fit for much else. They can summer fallow this, or prepare 
spots in it if it be broken land, and would often do it. If they could at once procure 
nursery trees enough to cover this sufficiently close to keep the ground shaded, the 
operation would be ten to one a success. If they have to trust to the straggling rooted 
saplings of the wood, it is not at all so certain a one. The plan would certainly multiply 
many times the number of trees now planted yearly in Ontario, always supposing that 
men of sufficient ability managed the work. 

Such nurseries are common in other countries. In Prussia, in 1884, the government 
distributed free 25,000,000 of seedlings. Last year Bohemia distributed nearly 5,000,000, 
of which about half a million were deciduous and the rest coniferous. Next year twice 
that number will be given away by that government. Styria is making a similar distri- 
bution. Australia has in the last few years distributed $8,000 worth of trees, each 
costing about one and a-half cents. There is, probably, no other plan of assistance so 
cheap, nor, if properly managed, any other so effective. 


CONSUMPTION OF WOOD FOR RAILROAD CONSTRUCTION. 


One of the chief demands now continually made on the forests, as mentioned else- 
where, is that for the ties for new railroads and the repairs of old. This demand is of 
the most injurious nature to a forest, as it takes the young tree, and but little of it, 
leaving most to rot in the woods, or excite forest fires. In no long time there will be 
difficulty in finding forests whence to draw these supplies. What I should like to call 
my readers’ attention to is the fact that railroads in Kansas and elsewhere, as described 
fully in my last year’s report, are planting miles square of young trees for this very pur- 
pose. This was begun eight years since, and they have many young trees of size for ties 
now. These may now be cut, not to the injury, but to the benefit of the plantation, 
since they have all been planted four feet apart, each way, and the intermediate trees 


had now better go, as they are crowding. In Ontario, there is nothing to hinder any- 


one, in a few years, drawing thousands of dollars from a few acres planted for this pur. 


pose with well chosen trees. 

A large number of circulars have been addressed from Washington to the various 
railroad companies of the States, numberirg nearly 300, for the purpose of ascertaining 
the extent to which the forests are drawn upon in the construction of the roads, the 
kinds of trees used for railroad ties, the duration of different kinds of timber used for 
this purpose, the means taken to increase their durability, and other facts relative to the 
subject. 


Reports have been received from companies owning or managing 70,880 miles of 
road, or about sixty-three per cent. of the whole. Assuming the present length of rail- 
road track to be 112,000 miles, the average distance apart at which ties are placed is three 


feet, requiring 2,640 ties for each mile, or for the existing length of roads 295,680,000. 
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The railway companies almost invariably require, in building and maintaining their tracks, 
young and growing trees, such as are large enough only to make one tie to each cut. 
Trees of this size will not average more than two cuts each ; consequently the construction 
of our existing roads has taken 147,840,000 trees. ‘Their wood lands, as they are, will not 
turnish more than 100 ties to the acre. Their roads, therefore, have taken the trees growing 
on 2,956,800 acres of ground, or a tract of land nearly as large as the State of Con- 
necticut. 

The average duration of ties, as given by the returns, is seven years. To maintain 
uhe roads therefore, one-seventh of the origina] number of ties must be supplied every 
year, or 42,240,000, or the product of 422,400 acres, In determining the actual demand 
of the railroad companies upon the forests for construction purposes no account has been 
made for the annual increase of the roads. It ought, also, to be considered that the roads 
take the trees just at the period when they are about to make their most valuable growth, 


as it is well known that most trees after the age of thirty years make a much greater 


proportionate growth from year to year than in their earlier stage, and their wood becomes 
also more valuable for most purposes. For instance a tree measuring sixteen inches in 


diameter will produce double the amount of sawed lumber that can be cut from a tree 


measuring twelve inches. 
The annual revenue from the growth of an oak tree of the species commonly used in 


ship-building has been very carefully determined from the means of a great many records. 


in France, and is as follows: 


Francs. Centimes. 
Tree oO. years old). 2i1.\c cee yen tee ame per annum. 0 10 
Ree UO oy Cans sO LU cng Manian cite une rem do 0 80 
Arecw oO wears oldy.. ini wero do 2 00 
ree eUevears Oldie ke yh aa hy ee do, + 00 


The consumption of forests in railway construction is seen, therefore, to be even 


greater than the figures indicate, and very wasteful. 


Assuming that it. will usually require thirty years for trees to grow to the size 


requisite for furnishing ties, in order to keep up the supply for the existing roads there 
will be needed thirty times the area which is necessary for the supply in any particular 
year, or 12,672,000 acres, an area somewhat larger than that of the States of New 
Hampshire and ‘Vermont. 

These comparisons show in an impressive view the present demands of railroads 
upon the forests for their construction, but with the annual increase of the roads this 
demand will be increased, many of the roads also making a far greater demand upon the 
forests for fuel than they are for ties. The. railroads of the South use wood almost 
wholly for this purpose. We have no statistics as yet in regard to the amount of wood 
thus consumed. An estimate for the single State of North Carolina puts the consumption 


at 250,000 cords annually. But if we take this into account and also the amount of 


lumber necessarily used in the construction of cars, we cannot fail to see that the rail- 
roads are making very great demands upon the forests, and that these demands are 
enlarging every year. 


CULTIVATION OF TREES ON THE FARM. 


In the preceding article is given the experience and method of the Hamilton amateur 
in raising young trees of the Norway spruce. There is no better tree for general ever- 
green work. In this chapter is given the method of raising from seed and planting out 
of all other trees, deciduous and conifer. After they are once forwarded to the stage 
.eached in this article, that is, placed in nursery rows, future planting is easy. If the 
young trees, by the transplanting to the rows, have not yet obtained sufficient root to 
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please us, all we have to do is to transplant them once more, and that time they will 
greatly improve in number and strength of root fibres. Then, to plant them out, all that 
is necessary is to see that the place of planting is drained, that is, that you are not 
digging ‘a hole to hold water, but that it will have some exit; then dig deep and wide 
enough, get the ground in good tilth, dig in sand, if you choose, to clay, or clay to sand, 
or manure to either, but do not place raw manure there ; incorporate it well with the soil. 
Then set your tree at the height it was, what is called its collar, on a level with the earth, 
spread the roots and press and mix the soil with them, and cover all firmly, but not too 
hard. Stake if necessary. Mulch by all means; it will often make all the difference 
between success and failure. At first, if you have plants enough, shade all the land with 
your tree tops ; then, in successive years, thin the trees well. This is in plantations ; but 
if only in lines, all that can be done is to plant, mulch, and protect from cattle. 

Growing our forest trees from seeds, if attention be paid to a few simple details, is 
as easy and certain as raising any other farm crop. In the first place all tree seeds can 
be sown when they mature. That is the time, namely, when they fall, that nature sows 
them. Taking first the principal nut-bearing trees, oaks, walnuts, butternuts, hickory, 
beechnuts, etc., some ripen earlier, but all may be gathered in October. In the second 
place the slippery elm, white elm, witch elm, corky elm, silver maple and soft maple, 
ripen their seed in June. In the third place, hard maple, Norway maple, box elder, 
plane tree, birch, basswood, locust, wild cherry, alder and mountain ash, ripen their seed 
in the fall. In the fourth place we will put the evergreens, that is to say, pines, spruces 
and cedars, which also ripen their seeds in October. 

Concerning our first group, the nut-trees, leave the nuts in boxes, mixed with a 
little damp earth, until you are ready to plant them. If you cannot sow them in the 
fall, leave them out of doors where they will remain frozen, or leave them in a cellar so 
cool that they will not grow. The method of sowing these, and those of the third class, 
is as follows :— 


Take a piece of good dry land, sandy loam, if possible, for this reason, that clay often 
bakes, and makes it very hard for the young plants to get throuch. If, however, a clay 
soil only is obtainable, sand, any sort, should be brought to cover the seed in the drills. 
The land should be slightly sloping to insure drainage ; plough or dig it deeply and well, 
and harrow or rake the surface smooth. Make the drills twenty inches apart, six inches 
wide, and two inches deep, and sow the nuts and seeds three or four inches apart, 
remembering that a large nut will grow a tree no larger than a little seed, but that it needs 
deeper covering, say always twice the diameter of the seed. Press the earth firmly over 
‘the seed. A twenty-inch drill gives room for weeding and hoeing. Then we should 
cover all with some sort of litter such as straw, manure, leaves or stalks, which, when 
spring sets in and the young roots are about to come up, should be raked off the plants 
and left between the drills, if it be workable with the land in hoeing, if not have it 
removed. You must hoe and weed these seedlings during the summer as you would a 
crop of roots. 


For future cultivation of this class, all fibrous-rooted trees may be left here two 
years, but the nut-trees being tap-rooted, must, if they grow rapidly, be taken up in a 
year, if not, leave them two, but never more; but after two years, at all events, they 
_ will all be ready for transplanting, the method of performing which is as follows :— 


As early in the spring as the ground will allow for digging, have the seedlings dug 
_ up. They should be assorted in two sizes, the large and the small. With a sharp knife 
cut the leading or tap-roots back to within six inches of the collar. Do not touch the 
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tops at all, tie them up in convenient bunches for handling, dip the roots in a thin mud 
and heel in ground convenient to your work. The best soil to grow all kinds of trees in 
nursery rows is what is known as a sandy loam with a clay bottom. To prepare it 
thoroughly it should be summer-fallowed the season previous, but this ts not necessary, 
though desirable, as any land in fair tilth will answer. Having it ploughed and harrowed, 
set the line parallel with the longest way of the lot, if most convenient to cultivate 
that way. The line set, level all inequalities of the soil with the spade under 
the line and pat the soil down firmly by striking with the back of the spade 
on the line. The next operation is to cut out the drill by striking with the 
edge of the spade parallel with the line run, as it were to split the line. The 
drill is now dug out a spade wide and the soil put neatly on the opposite bank from 
the line—the bottom of the drill being evened with the spade as the digger goes on 
digging out the drill. All is now ready for planting, and the planter, provided with a 
bundle of plants, stops and places a seedling neatly against the bank, placing the collar of 
_the root evenly against its edge. Another person at the same time places a spadeful of 
soil with a quick turn of the spade snugly and securely against the roots of the plants. 
The plants want firmly treading and straightening, and the balance of the trench may be 
filled in and levelled off. A convenient distance for any kind of forest tree in a row 
would be one foot apart and the distance between rows four feet. This allows cultivation 
with cultivators and single plough by horse and man, and is in every way convenient for 
growing trees straight and in good shape. Out of these rows the trees may be trans- 


planted at any time, spring or fall, to other places, or if the idea is to leave them there 


permanently they will succeed. 

Now we will take class No. 2, consisting of elms and maples, ripening their seed in 
June. As soon as these seeds begin to fall, the main crop on the tree will be ripe 
enough. ‘These trees bear great quantities of seed, and as they ripen early in summer, if 
the seeds be sown then they will grow in the samé season, making a foot or more of 
growth that year. The same directions as previously given contain all that is necessary 
in sowing these. 

The next directions to be given apply to the evergreen class. Hitherto young trees 
of all kinds of evergreens have been easily procurable in abundant quantities from neigh- 
boring woods andswamps. ‘There are still great quantities to be easily secured ; nursery- 
men and large planters have drawn their principal supplies from the woods, and as they 
have always been able to secure their stock without much trouble, very little attention 
has been paid to securing seed and growing it. The white pine ripens its seed in the fall ; 
the cones may be gathered whenever convenient, late in the fall or through the winter ; 
by exposing them in a warm, dry room the scales of the cones open and allow the seed to 
drop out. This should be gathered at once, as mice are very fond of resinous seed, and 
would destroy them as fast as they dropped out. A good plan to secure the seeds of spruce 
and pine easily is to cut the branches having the cones on, tie them up in neat bunches, 
cover all up in muslin and suspend from nails in a warm place, over a stove or other 
heating arrangement, have the mesh of the muslin small enough to retain the seed ; after 
the seed is all out put it up in paper bags and keep in a dry place. The seed of the cedar 
should be sown when gathered in the fall, either in drills or broadcast in small beds 
enclosed with boards, covering lightly with soil in which a goodly quantity of sand is 
incorporated, and mulching over with leaves. In the seed bed they may be allowed to 
remain three years when they can be carefully transplanted to other places in nursery 


rows; select a damp, partly shaded spot for sowing the seed. A similar plan will | 


answer for the pines and spruces. The most necessary element in the successful growing 


of evergreens is keeping the soil in a uniform state of moisture, alternate damping ~ 


and drying of the soil being fatal to seedlings. Persons familiar with the country and ~ 


oI 


tree growth will often have noticed the thrifty little pines, hemlocks and cedars, growing © 


on the damp hillside generally facing the north. Here, self-sown, they rear their rich® 
green foliage to the passing breezes and the blue skies above. A moment’s reflection and — 


study will convince any person of the proper and essential rules to be observed in growing © 
young evergreens. They are, a uniform moisture of the soil, the earth to be of a rich, | 


loamy nature, full of sand and leaf mould, plenty of air and partial shade. Any system — 
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embodying the foregoing principles must be successful. Evergreens, when small, thrive | 
when planted closely together. They thus afford protection to each other, from the 
density of the foliage preventing the wind from a too boisterous acquaintance, shading 
the soil, keeping it damp and cool. So it follows when planting in nursery rows, plant 
them any distance that the outer branches just touch each other, and the rows far enough 
apart to allow cultivation easily. As the trees continue growing in size, keep trimming 
them out either in the rows or by taking each alternate row out-altogether. One rule to 
observe in the cultivation of evergreens is that they thrive best by themselves, not when 

. planted indiscriminately among deciduous trees. They will grow on poorer and thinner 
soils than deciduous trees. It does not follow, however, that they require poor soils to 
grow in; like every other plant, they thrive in a corresponding ratio to the treatment 
they receive, and will grow better on good soils than on poor ones, ete. 

There is another method of getting these young seedlings than growing them in 
Ontario, as all know, that is, of importing them from foreign growers. AS my readers 
may wish to know the facilities for doing this at the price charged, I will furnish them 
with a copy of a letter from Mr. Miller, owner of the chief evergreen windbreak men- 
tioned in these pages as existing in Markham, as to the firms from which he procured 
the seedlings, and the cost :— 


“ MARKHAM, August 3rd, 1887. 


“ DxAR Sik,—lIn reference to the spruce, | imported the trees from Little & Ballan- 
tyne, Carlisle, England. They were twice transplanted, and from twelve to fifteen inches 
in height. I think they cost there about fourteen shillings per thousand, without pack- 
ing. The boxes and packing cost more than the plants. The freight from Carlisle to 
Liverpool generally was more than the freight from Liverpool to Toronto. I imported 
several times, and they cost me from $10 to $17 per thousand, delivered in Toronto. I 
had an offer from the firm of Austen & McAsten, of Glasgow, to deliver them in Toronto 
at twenty-eight shillings per thousand, but I never got any from them. They were will- 
ing, I may say, to send a large quantity, if ordered, at alower rate. Trees, I may remark, 
should not be less than one foot in height, and should have been twice transplanted. I 
think that is all the imformation I can give, having unfortunately destroyed all my old 
invoices and bills which relate to this. 

“Yours truly, 


“JOHN MILLER.” 


With reference to prices, trees can also be imported cheaply, perhaps not so low as 
this, from Douglas & Co., Waukegan, Ill., an excellent place to obtain evergreen trees. 
But as it is not well, if we can avoid it, to send money out of the country, [should advise 
all tree-needers, before importing, to consult with some Ontario nurseryman as to the 
price they can be furnished at here, and having been informed on the matter, take their 

own course as to purchasing at home or abroad. There are many reliable Ontario 
-nurserymen, though indeed, in opposition to either importing or buying here, there are 
reasons why a farmer, if he can, had better grow his own. 
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A PLANTATION AT NORWOOD, COUNTY OF PETERBOROUGH. 
BY T. M. GROVER. 


| It is gratifying to notice that throughout Ontario many farmers, since information 
has been published and general interest excited on the subject, are planting considerable 
-nuinbers of trees. The following statement-by T. M. Grover, Esq., Norwood, a gentle- 
_man who has made considerable progress in this direction with excellent results, will be 
i 
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found valuable, both as giving results of experiments and showing how easily plantations 
may be grown, with care, even by those who have not previously given much time to such 
work. Mr. Grover says :— 

. Norwoop, 24th September, 1887. 


Dear Sir,—In sending you a memorandum of tree planting done here, I have to 
acknowledge the value of your previous reports on the subject. [I have been working at tree 
culture for about three years. The permanent plantations were laid out this spring, 
1887. <A little over 5,000 trees are planted, where they are to remain. About 8,000 | 
transplanted seedlings have been put in nursery rows and nearly as many more from seed 
are growing, some of which have overtaken in size the last year’s seedling of the same 
species. Iam carefully collecting tree seeds from every forest I visit and find a new 
interest in every tree that in former years [ never noticed. Tree planting has been all 
done in the spring. I have selected black ash, soft maple and sugar maple for moving 
from the forest this fall. 

Probably you do not hear your letters to the papers spoken of. I hear many persons 
who do not own a foot of land, but who read the letters, speak of trees and the informa- 
tion you give them. I find your list of trees in the report for 1885 a valuable reference 
in all cases of doubt, and on many points I had little other instruction. Beginning, as I 
did, to teach myself, and I feel sure if I had told everybody who speaks of trees that they 
could get such a report, you would have plenty of applications for them. Everyone has 
an opinion on trees, and since I have learned a little about the subject, I find most farmers 
have entirely mistaken ideas about their growth and culture, but all willing to learn. and 
quite surprised when I tell them the possibilities. I intend to apply myself to the 
practical point of the subject and keep on till I can show a visible result, as well as 
instruct myself in the theory and principles of forestry. 

from the amount of tree seed I am collecting, etc., I will have something to show 
in the way of arboriculture another year and shall be glad to show it to you. 


fam, sir, yours truly, 


T. M. GROVER. 


The forest experiments here were begun with the distinct object of forming a perma- 
nent plantation of trees in blocks at even intervals, to be cared for during the first years 
and protected for the sake of the timber, regarding the money value of the wood, as well the 
advantage of the grove in the mean time. As a protection to the farm lands the lots 
were selected on the west side of fields, and to keep the work in view for observation and 
experiment, it was not convenient to plant the whole in one block, as the west side of the 
property was broken by the park lots of the town. 

The result, though not so conspicuous as a belt of young timber would be on the side ~ 
of a large farm, is so interesting, and promises such success, that only full information on — 
the subject of Forestry can be necessary to excite the serious interest of all occupiers of | 
land. 

It would be out of place here to mention the many cases where plantations would be 
of profit to owners—the lands suitable, the possible or certain value of the produce, the 
easy growth of trees and seeds, the various native and foreign trees and their peculiarities, — 
the advantages to climate, soil and crops, or to recite the history of known plantations in — 
other countries. But the management of a small plantation will be in itself a lesson on— 
the whole subject, and there will not be wanting full information for zealous foresters ; and 
like any other scientific subject, more study leads to greater interest. 7 


THE TREES. 


Without previous acquaintance with the.trade in nursery stock, the chief difficulty 
was to find a dealer. Forest trees can be got easily, but no one here had ever put any 
im cultivated ground and no idea of the expense could be formed. Some workmen had ~ 
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formerly put out maple and spruce at 25 cents each. Certain nurserymen and tree 
peddlers had sold ornamental trees at 50 cents to $1.00 each, and, being generally put on 
lawns in the sod, few succeeded. ‘The trees here were selected more by prejudice than 
by special knowledge, and without experience in importing trees there was little to guide 
in the time to order or the kinds or the state in which they would reach the field. But 
trees are of great vitality, and although they don’t look or act as one expects, a little care 
will bring them at last into good order. 

In this lot were some transplanted white ash which seemed so dry and dead that 


every farmer who saw them prohounced that they could not grow; were dead in fact 


before they left the nursery. They looked dead, but they came on slowly, and some which 
were cut down low while despaired of, put forth snch a growth of leaves and shoots that 
it was evidently a mistake to cut them down. In fact a live tree may not show much 
sign of life till near the end of the season, but when caréfully tended may do well. All 
large planters in the United States tell us that with care any young trees may be moved 
without five per cent. of loss. 

The following list shows what was done with native trees :— 


Native Trees. Percentage Greatest Growth. 
IvIng, 
SE 00 4 a) FS are one ar 90 1 foot. 
SL MIA) SLES Oa 94 Small growth. 
MOC OOU AN Se Serer ts sac Wate es. 5 aes 90 Slight. 
Be PO OUE Wc genes! a0. soy tint lM. 75 20 inches. 
SUR cae cD ne a 95 1 foot. 
Pera UN mM ONS So 2 ie a 95 Slight. 
Ras aM Le er eIth, UPR an. see deat ako 0's all 1 foot. 
AALS 3 OA Eee Sen is Little growth, but live well. 
po Grmemi ieee! SOM fo. aay RAE 
Breve rmartar ty 3 Ga 
Moumtar eyed atime ae. 3° «ee | 
Bitter nut (long tap roots) ........ 50 
so] A AEIS s, Sar eee eta G0). Sh ea ce 95 1 foot. 
White Cedar. ug Ae ok ile ch) Ns «.. 80 9 inches. 
Tamarac ..... PATE REN) elt on 5s 85 Slight. 


In this locality maples are easily got of any size and easily moved ; the maple seems 
to resist the browsing cattle (the greatest enemy of our woods) or to start up again 
better than other small trees. 

It has always been difficult to find small basswood, chiefly because it is first taken 
by the cattle, but in a bush where cattle do not enter, basswood growing in single trees 
of all sizes will be found as well as a good variety of other native trees. In about half 
an acre of unbroken land, in a corner of a field, 150 good basswoods were found from one 
foot to six feet, and safely moved: Spruce, tamarac and cedar may be successfully taken 
from a wet marsh, where small trees only are left and the surface grown to a sod and in 
the open sun. The roots do not go below the sod and moss, and generally all will come 
away in a mass, and the trees are little checked by moving to dry ground; the roots of 
evergreens, as well as other trees on high ground, extend to a considerable depth, and are 
much more trouble to move successfully. | 


A Mapre Forsst, 


On an acre of good land it will be easy to raise 680 maple trees. Such a plot has 
been laid out here ; 300 or 400 of the trees, about eight feet high, were planted early in 
May, eight feet apart. Nearly all were cultivated with corn and doing well. The 


_ ground at one end was sown with oats, and the trees not cultivated, and these have not 
done nearly so well, one-third being already dead. 


The grove will be extended to one acre this fall, with trees of two or three feet in 


' height, and it is generally expected these will overtake the larger trees. It is in a con- 


spicuous place near the town, and the expense of an experiment like this is little, and 
not beyond the means of every farmer. Any one can see the good likely to come of it. 
The timber would be of good size for fire-wood before the remaining bush on ordinary 
farms is used up, and here where the value of maple sugar is not forgotten, 600 trees on 
an acre would be worth saving for sugar-making alone. 


A. Mr1xep Lot. 


A lot of two acres has been planted with a variety of trees (native and imported), 
At intervals of eight feet were put white ash, black cherry, walnut, catalpa, sugar maple, 
basswood and black ash of three to five feet in height ; then the lot was filled to spaces 
of four feet with ash-leaved maple. The land was good, well cultivated, and all have 
made good growth, some at one end stood in a low moist spot, and there the trees 
have grown very much more rapidly. The west side of the lot is filled close with spruce 
and cedar, and being west of the buildings is intended as a shelter belt as well as forest. 

A further lot of four acres is laid out to be planted with white ash, walnut and 
locust, in separate sections. The trees for this are still in nursery rows. 


ImportED TREES. 


The list following gives the experience of the last three years :-— 


Percentage 


living. Best growth. 
Disk Na AN t, \.\. je eee aNd 98 2 ae on a three-year old. 
AVA T UG RAISE ar, 85's) hc EI Se care) er Pate oe He 2 feet 3 inches. 
PAPUA GNUGA CHG LIT 55 fe ilse t BNL RV ath calet one eh 65 3 fee 
Ash-leat mmaple oi tea al Fey iol ae 29: ae ee 6 inches. 
OE 11) HSI Ret Om Pa anny AIH atte les SMe 16 inches. 
SOR SEUTELC) FOR ime AMMA a .,) a etviey JF Oh rae 60 14 inches. 
DL IMOP MEE DIE 5 )..:.\.. ate ae cae oe erie 98 2 feet. 
Kentucky coffee tree............. 90 1 foot. 
IMOPWOIVESPPUCE .°. . midaurt de sca teere 90 8 inches. 
Cel TS a (oe Reema ee All failed at the start. 
Russian mulberry... .. Pare, ont i as Not hardy. 


The last Report of the Agricultural College tells us, and the experience here is that 
it is not safe to cultivate trees after 15th July. The frost of 8th September has killed 
the upper or last grown leaves of walnut, catalpa, mulberry and chestnut—all due toa 
late hoeing, which induces a new growth not hardening enough to stand the winter. 

Most varieties of seedling trees can be bought at the nursery cheaper than searched 
for in the forest, unless very convenient. Another advantage is in getting them all of 
one size and style, and the risk in moving is about equal. 

There is the question of hardiness in our climate to be considered in all importations, 
and without longer experience it is hardly safe to try new varieties to a great extent. 
The walnut has been considered doubtful by many in eastern Ontario, so that the success 
of the large plantation from twenty-five bushels of nuts in Quebec, is of importance. 
Tree pedlars have sold plenty of mulberry and chestnut, which they must have known 


were not hardy here. ‘The catalpa speciosa planted here this year are experimental, for — 


although raised at Campbellford, fifteen miles from this, their hardiness is not assured. 


They have, to some extent, succeeded in Quebec, and would seem safe here,—a vigorous, — 


showy and profitable tree worth trying. The most interesting and satisfactory tree is the 


black walnut, and all appearances of it agrees with the success in the Western States. It | 
has a large, soft root and is easily grown in any ground ; no frost appears to hurt it except — 


in very wet ground. 
The white ash seedling is very easily planted, and of sure and rapid growth, perfectly 


hardy and of known value ‘and success in plantations ; the walnut and ash will always be ; 


the most valuable trees in this climate. 
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A large lot of the imported trees were put in nursery rows, about two feet apart 
and thoroughly cultivated. It is easier and better than to trust a small seedling in its 
place in a large plantation, and another transplanting will do no harm, and sizes then 
can be well assorted. Here seedlings are being provided for about twelve acres of timber, 
to be placed as soon as the trees appear strong enough. 


TREE SEEDS. 


Most of the nurseries in Canada have given up planting tree seed, and buy seedlings 
in the United States, Britain or France, where advantages of climate enable nurserymen 
to sell at very low prices, by the thousand or million. 

There is no trouble, however, with any tree seed; they are as easily raised as any 
vegetable ; but it is not advisable for any one in this country to raise trees from seed, 
except as an experiment. 

This list is the success here : 


Seeds, Best growth. When planted. 
Ee ae icr Walle orem ae Ore Ne es ey! oa 5 14 inches Nov. 1886. 
erie Caen ue iat cosa! sas «/s i A ea Hes 
SUE NMe rier 10d) wieine tanh Rice Mili ak ae Sana [ifs apher S May 5, 1887. 
DV IbOR ASM Meni varce st eis ws y's as Lowi Ss 
Preuow 1O0CUsuiers cet. Wo. eles ae 6 feet 6 inckes ol 
PUG Pen cna ae Saleh src laces alate e 3! 0, wa 12 inches ve 
PORE SDL wed nee eh dia ei elas «casks 4s Gis June 20, 1887. 
Evergreens. 
LDN SGASE Wc Oe Rg Cae: 
6% Qt > : a 
* nage Spree ici a th Grow well, but this very dry season came up 
: eos cum Ree very irregularly and are practically a 
SPREE ESULEATE Vos os AERO co in woe 2 fale 
DSPFUGeWINOFWAY, o. 2 ocrtae 2h Jaa \ 
Be See One beh 


LAND FOR SEED. 


The earth for seed-beds should be good garden soil mixed with sand to prevent the 
surface hardening when watered. The seed-beds here would have been much more satis- 
factory, but unfortunately forest mould was used, proving very bad for drying-out, and 
delaying the germination of all the seeds. 

Conifers in this climate require shade for the first two years; best given by a lattice 
of lath, close enough and boxed about to keep off birds and mice, which are very fond of 
the seedling evergreen. ‘The little seedling is also easily killed by excess of dampness or 
drouth, and in this very dry year, with not exactly proper care, the evergreen seed-bed 
has not been successful; and as other climates are so much more suitable it is really 
better to import seedling evergreens in all cases. 


ForESTS AND PLANTATIONS. 


Various writers on Forestry advise the planting of forests on soils unfit for agriculture, 


-and generally some such spot can be found on every farm—a bad hill or rough stoney 


spot—but to any land a ten acre block of forest on the west of the homestead would be 
of value as a shelter, and the better the land the better the timber. Im ordinary bush, 
the number of good trees per acre will not average more than fifty, and many of these 
will not be really alive and growing more valuable. When it appears that 680 good 
trees can be raised on an acre, it will almost seem as if it would pay to gradually replace 


natural bush by a proper plantation. Even for the use of the farm, and there are so 
many farms that for many reasons cannot be cropped to advantage, it would be a relief 


to the owners if the land were employed in growing a crop requiring no further culture, 


and steadily improving in value. 


on 
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In the vicinity «f Lake Erie where walnut, chestnut, hickory, and white-wood, are in 
their native home and of such rapid growth, it would not be out of the way to estimate 
the actual cash returns of a forest as equal to any other crop. If yellow locust—equal to 
cedar for durability and to maple for fuel—will grow in ten years from seed to make a 
railway tie (and it promises that growth in this ground), if ash and hickory will yield a 
full crop every year after the fourth, and if all these (in coppice) will sprout from the 
stump and yield in future years the same timber in half the time, it may easily appear 
that timber will be a good crop on the best land. There are many good farms in every 
county in Ontario in the possession of old people, of females, of trustees and of tenants, 
and of which proper profitable cultivation is not possible at all times, but which would 
steadily increase in value if part was planted to timber, and at a future day would be of 
greater value than all the income that could be derived from it in the meantime. 


FORESTRY 


is a science ; we have not come to that yet. The relation of each tree to the whole forest, 
the shade-enduring and the light-needing, the rapid-maturing trees, the nurse trees, the 
short-lived trees, the study of a century of growth, survival, influence of each variety on 
the other, and on the soil—in fact the whole subject of National Forestry—-will soon call 
for ardent students, and every step on the way will, we hope, be of profit and encourage- 
ment to the individual and to the country. 


CHAPTER VI. 


WORK OF THE YEAR, AND SUGGESTIONS. 


Since the publication of the last report, as will be seen by previous statements of 
results, examinations have been made as to the amount of firewood remaining in settled 
Ontario ; and into the resuits of the fire-ranging system lately adopted, and the method of . 
settlement location near pine lands. A close forestry examination has been made of two | 
townships—one north and one south—the first being elevated land, the other much | 
lower, and one of them facing the Georgian Bay, the other Lake Ontario. Opinions of 
most of the farmers in these have been taken on their observations of the effects of — 
clearing and shelter, and the apparent effects noted, as evidenced by the crops. The 
press has been largely used to lay the information gained previonsly before the country, 
some five or six hundred letters and articles having been printed in the various journals, 
while a large edition of the previous report has been carefully distributed among those 
likely to profit by it. | 

I would recommend that the plan of a forest reservation in the Nipissing territory, 
suggested in previous reports, be proceeded with, and that there the experiment be tried 
as to how far, and at what expense, it is practicable to destroy the pine refuse caused by 
lumbering operations. If the result proved satisfactory, regulations concerning the 
matter might be introduced in the sale and management of timber limits. | 
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It would seem advisable, in view of the fact that many lots have been taken up and 
abandoned, being found unsuitable, and that the fires in clearing such have caused much 
damage, that no lot should in future be settled on until an official has reported that it is 
fit for agricultural purposes, and not dangerously near to pine woods. - 

——1It is commen in Europe to distribute free of cost large quantities of young trees, 
generally from Government nurseries. The adoption of this practice, either by 
governments or counties, would be valuable here, if the expense be not thought too great. 
Greater attention to Forestry is undoubtedly now being given in Ontario; but this 
would add strength to the movement. It is suggested as the most practicable way 
of encouraging plantations. The Tree Planting Act aids the planting of trees in lines, 
thirty feet apart; but these, though valuable for shade and shelter, cannot give good, 
clear timber, which is only produced in plantations or forests, while to pay a bonus on 
the large number of trees in a plantation would necessitate too great an expense. 

It would be of great advantage, if found practicable, in cases where elevated lands, 
in regions about to be settled, occur, that where these comprise some thousands of acres, 
they should be kept wooded, either by withholding them from settlement, or agreement 
with the settlcrs that the mountain portion should be kept in forest. 
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To the Hon. Ouartes Drury, 
Minister of Agriculture, Ontario - 
Str,—I have the honour to forward the Forestry Report for 1887-8, being the fifth 
issued. 


It has been the effort in this series of forestry reports, in each successive issue, to 
avoid the ground travelled over in former ones, and to present, every year, fresh informa- 
tion on the subject. The present Report will be found to contain :— 


Notes on English and Scotch forestry, compiled during a visit to Britain last summer. 


Synopsis of evidence taken before the British House of Commons Oommittee on 
Forestry, those points interesting to Canadians being selected. 


Articles giving the latest information from experimental stations as to influence of 
forest on rainfall; on the best methods of preserving timber ; and on the proper way of 
pruning trees, the last illustrated by numerous wood-cuts. 


Lists of trees suitable for planting for timber and shelter, and advice of leading 
planters on the subject, with much other forestry information. 


Respectfully, 


R. W. PHIPPS. 


B 
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INTRODUCTION. 


The following pages are, for a considerable extent, devoted to a description of the 
various British forests. It has been a common remark with those Canadians who have 
of late years travelled through Britain, “ that they seem to have more woods than we doin 
Canada.” This view is,if we exceptthe fact that on the north our cleared country is bordered 
by a forested region, quite correct. In their farming, or ‘‘ cleared country” asan American 
would call it, far more trees are left, far more encouraged to grow, than with us. When 
we consider, in connection with this, that the British crops average much more than our 
own, it is plain that their farmers lose nothing by the practice. Could we but institute 
such a practice here, we might hope for such crops as theirs, for it is our overclearing 
which is drying up the land. Not that we can change the sum of moisture in the clouds, 
or that which permeates the earth, but we can and do, by overclearing, check very pre- 
judicially the beneficial circulation of the moisture from the clouds to the crust of the 
earth, from the earth to the clouds again. 

Individual tree planting, individual forest preservation, are excellent, but more 
general measures would be far better. In this we must trust to the deliberations of our 
farmers’ institutes, and the action of our municipal and governmental bodies. 

The report will be found to contain other and extended writings on matters of 
forestry or kindred thereto, to which the reader’s attention is directed. Among these the 
various plans suggested and methods used for the preservation of wood are well worthy 
of attention. Wooden structures, especially those which are near the earth, such as 
planking, could well be instanced which have within twenty years been renewed three 
times, yet which, there is every reason to believe, would have remained sound from the 
first construction had some of the means described been used for the preservation of the 
timber. ; | 

There will be found other articles here interesting to the grower, the buyer or the 
user of wood. There are the directions and pictures concerning pruning, one point alone 
in which uninformed industry yearly inflicts great damage on itself. There are the 
quotations from the British Parliamentary Committee reports on forestry, which have been 
selected in those points interesting to the Canadian reader. There are also the valuable 
articles on rainfall and forest management furnished by the forestry bureau at Wash- 
ington. : 

Finally, whatever be written here about trees, let us remember that its value 
depends upon its effect. He is the real forester, the real benefactor of his country, who 
preserves a portion of woodland in forest completeness—who plants in the season some 
thousands of trees, and, when planted, cares for them. To press this course of action on- 
those in whose power it lies, is the object of the work. 
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FORESTRY TOUR THROUGH BRITAIN. 


It is June, and the great steamer has left the shadow of the Quebec cliffs and is 
making her way through the Gulf to the Atlantic. Leaving Toronto a week before, where 
thethermometer has stood for three days close to 90 in the shade, the change to this atmos- 
phere is startling, where the glass is at 40 and ice is packed in shallow floating islands 
from shore to shore, lifting and falling on the wave-crests, and rolling tumultuously back 
on either side as the prow grinds rapidly through. Now and then, in the distance, a vast 
iceberg towering pure-white on the horizon is seen, neared and passed, all the passengers 
carefully viewing it, borrowing each other’s glasses to see it, saying it is very beautiful, 
and that they see another farther off. Except these, the ice-clad waves and the great 
mountains on each shore clothed withscanty forests, there is nothing to see till we reach 
the Atlantic, and the last light-house has faded from view. 

There is little then. The ice has disappeared, the broad ocean rolls on all sides, but it 
is the most uninteresting of oceans. A voyage to Europe may be healthy, but it is one of 
the dullest ways to health. At first most of the passengers are sea-sick, and when, in a 
day or two, they are well again, the same wave at the same angle, tipped with the same 
foam, seems perpetually to recur, and there is nothing else to see. There are few birds, 
scarce even a whale, scarce a ship on the track to vary the monotony. ‘There is toler- 
able security from collision, indeed, for we see nothing with which. by chance we might 
collide ; and this belt of ocean has not the swarming life either of the torrid or arctic seas. 
You keep on deck, partly that it is ocean passage religion to breathe as much sea air as 
possible, partly that there is an abominable smell or steam of cooking and other odours 
indescribable, pervading all below ; and most of the time a procession of passengers, two 
by two, in long succession, travels down the deck on one side and up it on the other, vary- 
ing this by sitting in long rows of easy chairs against the upper cabin walls, covered with 
rugs and great coats till they present an appearance similar to a clothing store when the 
proprietor has heaped all his floor with confused piles to satisfy a troublesome customer. 
The great saloon is well enough to sit in, but there is no quiet; the jarring concussion of 
the screw each instant vibrates all around; and this is better borne where the sea is 
visible. The great relief is the hour for meals, when there is far too great a multiplicity 
of dishes, and all tasting very much like each other, as if all were cooked in the same 
oven and had absorbed each other’s flavour. -One point should be here noticed, the tea 
was most wretched, tasting so strongly of something resembling smoke, as to disgust ‘the 


drinker. Here, especially when ill, the passenger expects relief from his or her usual 
beverage, a cup of good tea, and to hear that there is nothing but this vile decoction 
obtainable ‘on board, is productive of misery which on shore may be laughed at, but here 
is very real and very injurious. Coming and going it was equally bad; and I hear it is 
so on many ships, and is kept so in spite of complaints. Onthe other hand, plenty of 
good food is provided. 


But the eight or nine days soon pass and we reach the English shore, or rather the 
Irish, along which we sail for some time, and pass a few hours in one of their harbours 
Now, of this coast, something may be said in a forestry point of view. It is rugged and 
mountainous ; there is, along all the many miles we pass, scarce a tree in sight, and a 
distant range of mountains slopes to a nearer, the nearer range to the shore. These are 
partly cultivated ; that is, as we can well observe from the sea, every sheltered valley— 
every depression is fenced and cultivated, while all which is open and wind-swept, say 
three-fourths or more of the whole, lies idle and barren, or at most yielding a pasture 
apparently extremely scant. Now, the lesson we may gain from this. These mountains and 
valleys alike were once covered with wood—the mighty oaks they bore furnished many a 
historic fire to the heroes of Ossian’s day, and the songs of that period commemorate a 
wastefulness of timber which—but that I have seen greater waste in Canada—lI could 
scarcely have believed. ‘These barren mountain ranges could only at immense expense 
be re-forested now ; the earth ig wasted to such an extent away. Still, a tree will grow in 
a rocky crevice where no one can imagine whence the nourishment arrives ; and it could 
be done. But how easily could they have been kept in forest, and then all the slopes 
below them would have been better sheltered and far more fertile than the few cultivated 
valleys we now behold. We have in Canada many ranges of hilland mountain now wooded 
which, if not better cared for than the Anglo-Saxon has used most American forests, are 
destined, in our hotter and drier country, to a final barrenness worse than that of these 
Trish hills. We should now, while it is yet time, take care to preserve from the axe, from 
fire, and worst of all, from cattle, sueh reservations of these as will keep fertile the slopes 
below and continue:the streams which rise in their recesses, the future existence of 
which depends on the maintenance of forests on the elevated lands. 


Now we reach the Mersey, and soon Liverpool, with its six miles of docks ; docks, by 
the way which, with their high walls and numerous buildings, so enclose the shipping that 
from the river but little of it is seen, except when, now and then, the constant ferry-boats 
pass over to the Birkenhead shore, or some great steamer puffs hugely down the river 
bound, it may be, to any part of the world. Here weseem to enter that great, brown fog 
which the old Romans believed continually enclosed Britain, and out of which, during the 
two or three months I stay there, we scarcely ever get—I think we had in that time 
three, if not four—sunny days, though it must be allowed that that luminary did appear _ 
on others, but invariably retreated hurriedly and in apparent disorder, judging by his ; 
yellow face. One of these sunny days, however, being the next, I take a long walk 
through the farm country which stretches past Birkenhead, a great range of alternate 

_ dale and upland, of which the Welsh mountains, blue in the far distance, close the pros- : 
pect ; and here, it being the early hay harvest, I observe a mode of building a haystack | 


~~ 


new to me. Barns, as we know them, are scarce; stacks are much used, and these they 
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are building, (that is, nine or ten men and some teams), as big as a church, and procuring 


the height by a long elevating belt similar to that used on a threshing machine, which, 
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reaching about forty feet, and turned by a horse-power below, carries the hay far beyond 
the height of ancient stacks, when the highest point of vantage to pitch from was the top 
of the load. It was certainly very effective. 


& What is especially noticeable here is the number of trees which are left along the 
hedges, and the hedges themselves. Between these, and the small plantations of trees, 
oak, chestnut, sycamore, and others, which are seen every here and there, the whole farm- 
ing country seems much better sheltered against winds, and much better forested, in the 
sense in which trees are believed beneficially to affect the climate, than the generality of 
the farming districts of Ontario. In Ontario we can observe very large spaces—broad 
stretches of country quite destitute of a tree, a thing even more general a few years ago 
than now, when rows of young maples are beginning to be planted in many localities. 
But still, compared to Britain, we are in the settled parts of Ontario very scant of forest 


growth, or of the tree and plantation growth which in some measure compensates for it. 
_ Throughout the history of the world it is found that those nations decreased in vigour, 
_ and those countries in production, where the forests were most carelessly destroyed, and 
this fact tells more rapidly in America, owing to our drier climate, than in Europe. In 
the United States, in places where the partially forested land produced good crops, I have 
_ observed it, over and over, when fully cleared produce not nearly so good. In Ontario I 
have known townships where one-half cleared send to market twice the wheat they do 
now they are three-fourths or nearly all cleared; and I have no doubt that the continual 
_ good crops obtained in England,—a crop both of grass and cereals far larger to the acre 
- than that of our own country—is owing chiefly to the fact that the land is so well sheltered 
Jby trees. 


: It is here that the benefit of landlordism occurs. The farmer would often cut down 
the bordering trees, thinking, as is too often thought in Ontario, that he would grow the 


grain and his neighbour provide the shelter; but his landlord restrains him, not choos- 
‘ing to have the appearance of his whole estate destroyed that the tenant may draw some 
shillings more for wheat, himself losing also some growing trees which would probably 
sooner or later make valuable timber. In Ontario the same feeling sometimes impels the 
farmer to cut down far more of the trees on his farm than is correct—for each farm, unless 
there is a large forest reserve near by, should be at least one-fourth in forest—thinking 
_ that his neighbours will keep up the due proportion of wood in thecountry. He cares 
“little, perhaps, for the beauty of his farm; he may intend to sell it, and he is restrained 
‘by no landlord. He will hardly be restrained by his county council,—these bodies have 
not yet, generally, arrived at a true knowledge of such matters. It is therefore, in 
America, to the higher bodies,—the governments of provinces and of federated unions— 
hat we must look to perform, as far as they may, those acts of beneficial preservation 
_ which the individual is often too apt to omit. We are doing something in Ontario—not 
; 80 much as I would wish ; but still we are in advance of our neighbours. So far as the 
influence of future profitable sales deters overclearing of farms, circumstances are working 


in our favour. Partly owing to the evident growing scarcity of timber, and its necessary 
higher cost at no distant future, buyers of late, in several cases to my knowledge, have 
refused to make any offer whatever where there was no good bush lot included in the — 
acres under consideration ; and the feeling is rapidly spreading. I know some farmers, 
even now, whawould as soon let their cattle into their wheat as into their woods, if cir- 
cumstances rendered the young trees likely to suffer. ) 

This, too, all runs in a circle. Cattle will not injure woods if they have good 
pasture ; but the very best means of getting and keeping good pasture and good meadow — 
is to keep plenty of woods near. I do not mean some acres of dried out trash of old trees 
done to death by trying to make the bush lot do the duty of straw-stack, hay-loft, oat-bin, — 
and pasture field all in one; but a beautiful forest in its natural state—plenty of young ~ 
undergrowth, plenty of fine young trees, plenty of old ones ready for the axe, no beaten- — 
down and hard-tramped earth scantily covered with rough grass; but the rich carpet of — 
thick leaves Nature spreads over her forest parlours. Such a wood, if wisely left on the — 
highest part of your farm, will give you such grass as will, if you are wise, persuade you — 
to feed your cattle from the field and leave the bush to the squirrels. I wish some of you f 
could see the grass fields here—two tons, and sometimes much more, to the acre, well i 
sheltered by hedges and trees. The very same thing, though not to so great an extent, I 
have known occur in Ontario, and year after year. The circle is, as the French proverb ~ 
says :— | | 


‘‘The green tree makes the green field, 
The green field makes the fat cattle, 
‘The fat cattle make the rich harvests.” 


The country here, owing partly to the beneficial influence of the Gulf Stream, partly, ; 
and very much, to its frequent shelter, does not dry up as does Canada. Here is a coun- — 
try lane—with us it might indeed be green with short grass—but here is more; its hedges: ; 
bear a thousand flowers ; the very pathway is rich with bud and blossom; the ditches 4 
rank with heavy grass. There is, too, generally, no lack of solid walking ground—a firm, 
beaten track, hard sometimes with iron slag broken small, sometimes with broad, flat: : 
stones, sometimes small broken stone, but yenerally smooth ard very hard—is found — 
almost everywhere. In the cities and towns the interminable length of broad stone pave- 3 
ment is very disagreeable to a person accustomed to our plank walks. “The stone tires you, 
in hot days, they say, (there were none, or few, in my British experience), burns you, and 
at all events, at night, after walking through the streets most of the day, there isa beaten — 
and jarred feeling never experienced aft2r any amount of Toronto walking. . . 

There is no pavement like our plank walks. In summer they are cool and springy ~ 
to the foot of the pedestrian ; in the winter there is nothing so good in either snowy or 
frosty weather. The snow is more congenial to wood than to either stone or any of its 
bepuffed imitations. Wet snow freezes quickly on cold stone; and a layer of ice or 
slippery surface forms far more readily on it than on wood. In frosty weather I always 
avoid the streets with stone pavements, and I have no doubt the wood-paved streets secure: 
a good many customers for their shops from this cause. Now, we have, in Canada, a ; 
superabundance of the very wood fit for this—not the clear or even second quality pine, 


but that higher up the tree, dotted with manya knot. This is a portion which, especially 
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in getting out square timber, is more often wasted than other parts of the tree. With 
fair care of our pine forests there will always be a superabundance of timber fit for first- 
class sidewalks ; and here is another most important point to be considered. Our side- 
walks, and indeed vast quantities of other pine not far from the earth when in use, are 
allowed to decay far faster than is necessary. In another page will be found important 
advice as to methods of preserving such timber, and also details of an experiment tried 
by myself on plank walks during the last year. It is in the woods where such timber 
as is fit for this and kindred purposes is most readily procurable, that is, the pine woods 
whence the clearest and best timber has been taken out, that fire is apt to rage, following 
the chips and tree tops left by the lumberman. Here is the value of the fire ranging 
corps which the Ontario Government, conjointly with such lumbermen as request it, 
have maintained for the last few years, the expenditure on which, I have no doubt, will 
be—(in fact has been already) many times returned to the country in timber saved. For 
this saving, it should be remembered, re-acts to advantage in a double saving. It is not 
only the trees destroyed by fire the Province loses, but those trees, often young and fine 
ones, which the lumbermen cuts lest they should be destroyed by fire—trees which, were he 
assured of their safety, are certain at a not distant period to yield far more than their 
present value. 

In Liverpool is a practice which obtains in many English cities, and might well be 
adopted in Canada. Squares are left and planted with trees and shrubs, and as a result, 
after passing long lines of stone or brick houses, the eye is often refreshed by a pleasant 
grove—an oasis among the wilderness of masonry and dusty roadways—a mass of dark 
foliage sometimes only two or three acres, sometimes many more in extent, subdivided 
by shady walks and interspersed by fountains and statues. Generally these are sur. 
rounded by high wire fences, with wickets every here and there. The public, however, 
cannot enter in most cases. The grounds belong to the surrounding houses—the square, 
in fact—and each resident has a key. But none the less, their wooded coolness is a great: 
benefit to the passer-by, and their presence, for there are many of them, undoubtedly 
conducive to the general health of the city. Builders of houses in Toronto might find it: 
to their advantage when laying out new suburban streets, to adopt the square plan. To 
any one able to afford the expense, a residence opposite such a little forest, in which he 
had somewhat of a proprietorship and a guiding vote in its management, should be worth 
half as much again as a house looking only to another house opposite, where, instead of 
a waving expanse of leaf-bearing tree tops, overshadowing pleasant walks below, he sees’ 
nothing but his neighbour’s shutters, shutters he has seen so often that he knows every slat 
by heart. It is pleasant, no doubt, to be able to pass in a drive of two or three miles to 
some large public park ; but more so to enjoy the privilege, at your own door, of resting 
in almost perfect solitude under some trees partially at least your own, and where there 
is no fear of intrusion by noisy parties of pleasure-seekers, or picnickers some hundreds 
strong. Your own grounds, if tolerably large, are of course better than a public park ; 
but to those who have not such grounds, the little park under your windows, to which 
only a few families have entrance, is by far the next best expedient for carrying one’s self 


- away a little from the squares and right angles of city rooms to the ever graceful curves. 
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and ever changing beauties of even the limited number of trees, shrubs and flowers such 
little parks as these can contain. 


But we must leave Liverpool for London, and so enter next morning one of the 


‘“compartments ” (strange to eyes used to our large and roomy cars), which receive the 
passengers on an English line. Our British friends discovered steam and first applied it 
to railroad work, but certainly they exercised their powers of invention little in forming 
their passenger cars, or “carriages,” as they are called, and which, indeed, they resemble. 
At first, when a gentleman wished to travel by rail, he sent his travelling carriage, which 
was strapped on a flat car, and in this odd chariot he and his family rode to London, or 
wherever his affairs might call him. The carriage of the day was the thing to travel in, 
and it is odd they did not take it on ship-board. So the railway men built their cars as 
near like such a thing as they could, and if. one had a string of the old-fashioned coaches. 
of Sam Weller’s day, each would resemble in all important points the British “compart- 
ment,” which is not a compartment, but an entire vehicle, with three windows on each 
side, one of them being in a door in the centre, two seats right across the carriage, one 
looking backward, one forward, and the curves of the whole affair as near like that of 
the old coach, except the outside seats and the luggage receptacles, as they could build 
them. Exclusiveness is sought, and obtained partially, but at the expense of comfort, as 
may be supposed. For instance, in one carriage entered a fat governess and three fatter 
boy pupils of seven to ten years. This was all very well, but she produced a large basket 
and distributed an amount of bread and jam which they in turn divided between them- 
Selves, their cushions and mine. Now, in our Canadian cars many more would have 
been in the same car with us, but only one in the same seat, and none in the seat—or 
rather there would have been no seat-—opposite. However, some things are to be said in 
favour of these lines—tbeir rapidity, their smoothness of motion, and the convenience of 
getting your baggage attended to and yourself directed on your course by one of the 
numerous railway men who watch, expectant of a fee, the arrival of each train. These — 
fees, indeed, need not be large unless you choose—three pence seems as good as sixpence ; 
‘but they are perpetual, and remind one of the experience of the unforgotten Artemas ; all 

England welcomed him with a stretched-out hand, and wanted him to put a shilling in it. 


The English summer landscape is superior in colour, in changing tints, in rapid tran- 
‘sition from mountainous to level scenery; but above all, in its frequent succession, as 
before observed, of hedge, tree, and plantation, to the Canadian. Nor are forests of very 
considerable size—twenty miles and much more from side to side—as we shall see before 
we close, wanting. But at present let us see what, in a forestry aspect, is to be noticed 
between Liverpool and London. 


Chiefly, that one considerable district, broken into steep ranges of hills, having 
no hedges, stone fences being used here, and few old trees, showing that for many years 
it has been to a great extent treeless, evinces everywhere that much fertile soil, for want — 
of tree protection, has been carried away by the rain. For the action of the climate © 
on a cultivated country where trees are scarce is first, that the drying winds bring the 
fields to a powdery consistency, and then the rain, unrestrained by forests to hold it back, — 
rushes over the ground in sheets, carrying the hwmus and valuable fertilizing constituents 
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of the land to the valleys, to the rivers, and to the sea. The question has been asked, 
Why the prairies do not thus suffer?- In the first place, their level character prevents so 
much washing of the soil as in other more hilly lands; in the next place, in their wild 
state the dense overgrowth of prairie grass, rich with tangled vines, answers the purpose 
of a forest in preventing the soil being carried off by the rain. But when once cultivated 
they rapidly begin to lose their best soil in this manner. In Captain Eads’ calculations 
concerning the Mississippi mud, he always stated that a great portion was the washings 
of the prairie states. ‘‘The United States,” he would say, “are tearing the heart out of 
their land with their gang-ploughs and throwing it into this river.” It is evident, from the 
poor appearance of the land, and the few farm houses about, that this portion of Britain has 
been so treated. This, however, is but a small part of the wayside scenery. Many fine 
fields—many thousand fine trees are passed. Above all, I notice many plantations 
of young trees, say five years planted, or ten. For these: side hills, or ground less valu- 
able for agriculture than other portions, has evidently been chosen. Ground per acre is 
very valuable here, yet they devote much of it to this purpose, wisely believing it aids 
the rest in growth. We have many rows of trees in Ontario, but I should like to see 
more plantations, say a hundred or more yards wide, and of good length, of which I see 
many here. Surely, if these find it pay to use their high priced ground for this purpose, 
we should also, who have much cheaper land, obtain equally valuable results. 
We pass, or stay a moment near, manufacturing towns and cities. Here, from what 
as to be observed from the car windows, which overlook some of them from elevated’ 
tracks, is not an enlivening prospect, nor one which gives a pleasing idea of the life of the 
workman here. Miles on miles of closely packed brick cottages—or rather cottage roofs 
—are visible—the latter of red tiles—the chimneys rising like close set posts as far as 
eye can reach. Each house fronts on a narrow street—each has sometimes a little garden 
—often no garden—behind ; but whatever one has, a hundred have alongside, for in row 
after row, line after line, each house imitates precisely. It is better, probably, than the 
American tenement system; but still life here, from the workshop home, and when home con- 
fined by brick walls, canopied with such a smoky atmosphere as here renders itself darkly 
visible, has certainly its gloomy side. The tree-planted squares of Liverpool and London are 
. wanting here, so far as is to be observed from the car; yet, it is to be thought we could 
see them from here if they existed near us. Can it be that commercial life is more prone 
to arboriculture than manufacturing? We are nearing the great metropolis, and the 
7 principal thought is, just now, what a number of tunnels we are going throush! ~ Half 
the road is surely underground. But we are now in the suburbs; the view is now 
of houses on houses, churches, spires, factories, palaces, structures of all sorts extending 
into the farthest distance—we pass under more tunnels—we rise on viaducts over streets, 
houses and all—we descend again, we stop—an immense station, full of crowds of busy 
people, extends around us, and the guard looks in at the window, and says, “ London, sir. 
~ Can I see after your luggage?” 
To describe London is beyond the powers of any one not an old resident, and one 
who has taken care to see it, for there are plenty of residents who do not go once a year 
beyond their own quarter ; and I was particularly struck with the fact that the policemen. 
_ generally could tell’ you nothing of the city outside their own beat. Besides, my business 
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‘is of the woods and fields, out of the towns, so I pass the stores of the city by, look merely — 
at the outside of the old, grey, time-washed, many-angled Tower, away down by the 
river edge, great buildings new and old, rising abové it, and shutting it altogether out of 
view, (they are building now up to the very moat edge of other days) and think how poor 
diminutive, and inferior even an old and massive building appears when the wooded — 
grounds which were its natural appendage are covered with the habitations of daily life — 
and the great warehouses of trade. What would Britain have lost had all the fine 
churches, towers, ancient and modern buildings in London, each once possessing its own | 
small field and miniature forest around, been allowed to retain them? Nothing whatever ;. 
London would merely have extended itself a little more towards the outskirts, as she does: 
every day. London would have gained somewhat in health, very greatly in beauty. She : 
is now a city of palaces which you cannot see, always excepting a few of those mighty 
residences of the aristocracy of a former day, which, deprived indeed of their parks, yet. 
themselves, in vast space of inner court-yard and outer buildings, covering acres of ground,. — 
cannot be hidden, though their chief grandeur is gone. The circle is nothing without the 
relieving square, the flower, without the background of the leaves, the mountain without. — 
the level earth and sea, the building without the open space, the growing trees around. — 
But individuals will not do this—or few of them will. They think of gain. Philanthro- : 
pists who wished to benefit humanity ; great nobles who thought their entailed mansions, i 


their surrounding parks, might keep from oblivion their perishing names ; monarchs—not 
the most popular ones—these gave the parks—these preserved the trees. The First. 
William, the First Charles, the Fourth George—all over Britain stand in perpetual beauty — 
the results of their work. Few names, in their day, have met with more abuse. In 
America our hope must be in the governments which hold the lands, and in the members. — 
who should advise them. Our cities, too, should refrain from disposing, for the purposes: 
of gain, of every acre round a church, every tree round a college. Individttal churches, 
individual educational institutions—may reap a pecuniary gain. But the moral injury © 
to the community is greater than the benefit a hundredfold.' It is not that Dives pam- — 
pers himself ; it is that a thousand others like him spring up around. On the other hand,. — 
one individual like Mr. Howard, the giver of High Park, improves the nature of the 
whole community by showing them a better way. How much greater his gain than that. 3 
of one who should have sold the land for villas, or made a second Parkdale, and added to — 
his bank account by so much. I only wish his gift had fallen into the hands of managers. _ 
of other minds. What a beautiful park that would have remained, had it only been al- — 
lowed to remain. I have known the place all my life. I have seen it once since the city z 
hall ‘‘improvers” were allowed to burn, hack and hew there. I never wish to see it 
again, - 

I see Westminster Cathedral, but do not enter, wishing to get to the forests, 
though I should have liked to have seen Evelyn’s tomb, if they have admitted one who — 
preserved to the company of so many who destroyed. I goto the Parliament House, anda 
see a member who, I am informed, interests himself in forestry, and who is very civil, and . 
promises to look for certain printed reports which would have been very useful to me, 


yet did not, however, arrive in time. But luckily I find those who can help — 
and will. “a 


A letter to Sir John Lubbock procures me an introduction to Colonel Pearson, one 
of the best practical authorities on forestry in Britain—or perhaps, since his experience is 
both European and Asiatic—in the world; and I find him at his home, just within the 
Welsh border, a beautiful rural residence, on broad and level land, just beyond, however, 
some of those tremendous ranges of precipices which show the nature of the Welsh fast- 
nesses of former days, and what were the natural aids which enabled the Cymri for so 
many centuries to hold their own against the Saxon bow and Norman spear. Where not 
too precipitous, their Welsh descendants now clothe these hill sides with trees, and reap a 
goodly profit sometimes therefrom, as we shall afterwards observe. 


The colonel, an old campaigner, who I believe, retired from the field to the forest, 
and now from the forest to the bank—not one of those whereon the wild thyme grows, 
but of a monetary nature, in a village near, where he is now connected with its manage- 
ment, first meets me in the street at the inn door, at night, in a pouring rain, and engages 
to drive me to his country residence next morning. What a village this is, still on a 
main road ; but once for mail coaches, now superseded by the rail, which indeed brings 
many more travellers than before, to pass, not to stop at its hospitable taverns, which 
remain, their great signs swinging over the doors as of yore, their great but unused stables 
in the rear, once vocal with the clatter of coaches and. post-boys, guests and landlords, 
waiters and coachmen. ‘ Ah” said an old hostler, rabbing down one horse in a stable 
once fit for forty, “ I ha’ seed a dozen o’ they coaches out theer in th’ road, all a hurrying 
in or out.” The place has other resources, and no doubt thrives. But not in the 
old way. 

Colonel Pearson is evidently the very man to give me the clue to the information I 
seek ; and, (not always a concomitant of knowledge) is most hospitably willing to render 
me every aid. He draws me up a complete route to the various forests I should visit in 
England, with each railway and point of departure and arrival noted, and gives me letters 
to the gentlemen in charge of each, with all of whom he is personally acquainted, adding 
also one to the well-known East Indian forester, Dr. Cleghorn, of St. Andrews, Scotland, 
who will, he informs me, be able to direct me to the Scottish forests. Colonel Pearson 
drew attention, as we passed on our way to the station, to a hill-side lately covered with 
larch trees, of no great size, but which, showing signs not of maturity but of such commence- 


‘ment of decay as proved the soil could no longer well support them, had been cut down 


and sold. The hill-side forest brought just two thousand pounds, or ten thousand dollars, 
It will again be planted, and, as the ground is too precipitous for anything but pasture, 
and even left in that the rain would wash away all the soil, nothing else would pay near- 
ly as well. It has been planted twenty-five years ; we could not well judge the number 
of acres, but they did not seem many. I know many hill-sides in Ontario which, planted 
in larch, or in white ash or cherry, intermingled say with maple to be thinned out when 
necessary, should in twenty-five years sell for much money, The larch is a new wood, 
comparatively, in Canada, but in the States it seems to grow well on fair soil wherever 
well drained (for although it is near in kind to our Oanadian larch, the tamarack, it will 
not grow on wet land. Yet those who have cut our tamarack in the swamps will 
remember that it grows best on a great hummock rising above the swamp level.) Larch 
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should, therefore, grow well in Ontario on fairly good hillsides. It grows well on 
poor ones here. As for the white ash, cherry and maple, as also, indeed, most of our 
trees, I have found them grow well in second growth, closely standing, on hillsides in 
Ontario. 

»rhere are some fine larches here; the colonel shows me one in his grounds seventeen 
feet round at five feet high and a tall straight tree. In fact the larch seems to give the 
straightest stick here. All planting here, however, in plantations, seems done with a 
view to getting tall straight trees. Four feet, or five each way, seems the most they are 
set apart. Here I would observe a difference between American and British practice. In ~ 
the Highlands—the home of the larch—it was said to me of it, and in fact of all, 
“Plant close, but do not neglect thinning when needed.” The great American planter, 
Douglas, of Waukegan, on the other hand, practices letting plantations thin themselves 
by the survival of the fittest. So they do in the great pine plantations on the Massachu- 
setts coast. Mr. Fay, on his grounds there, showed me where he had spent a considerable 
sum in thinning, and had an immense heap of brush piled rotting in consequence ; but it 
would, he said, cost too much, and after all, the forest, he thought, would succeed nearly as — 
well without. It must be remembered that there is a danger in thinning not generally 
remembered, that is, in dragging the trees out the tender bark of many young trees left 
standing is injured. This is noticed by some British authorities, and the advice given to 
cut and let lie—a thing disliked in America for fear of fire, and indeed in some parts of 
Britain too, especially where dry heath abounds, The fact is that, as soon as the heads 
touch, and the ground is well shaded, there is no harm in.thinning, and if the proper time. 
be taken, there is great good. But one thing after another too often takes up the atten- 
tion of the planter ; he leaves the trees untouched till they are unmanageable, then thins 
out with great difficulty and injury, or leaves them for nature, not always with success. 
For although nature does indeed thin her own forests, it is where she has sown forests, 
and our planting and her sowing have not always the same result. I must remark, how- 
ever, that a forest may be thinned, according to a method common on the continent, when 
the trees are quite large, with speed and no injury. But itis done by men trained to the 
work, each tree being carefully felled, and if necessary, in parts. 


THE FOREST OF DEAN. 


Leaving the Colonel, I journey towards the Forest of Dean, passing by the historic 
city of Gloucester, famed for antiquities, and the more modern one of Cheltenham, once 
celebrated for the supposed power of its springs in renewing health, and here, (the only city 
in which I saw them) are noticeable the rows of wheeled chairs, waiting by the walls as ona 
cab stand, each with its chairman at the side, expectant of the fare. This is said to be the 
mildest air, though not the most southerly point, in England; the profusion of roses 
and flowers of all sorts in the gardens is immense, and the beauty of the gardens which 
front the numerous little villas is something surpassing what I have seen in any part of 
the world—far surpassing, for instance, anything noticeable in Virginia or other southern 
states of the American union. With us in Canada, flowers indeed will often grow well if 
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cultivated ; but here they grow.and flourish by the thousand, cultivated, it seems to me, 
or not. fivery street, even the business ones in many cases, has its row or its double row 
of trees, and when there is need of shade, which did not happen in my time, Cheltenham 
must afford walks delightful indeed. Here, too, a step brings you into the country, and 
there is many a path across farm, field and coppice, free to all, a matter in which England 
is a land of far greater freedom than America. There you do, indeed, often cross your 
neighbor’s fields ; but his crops stay your progress. Here the farmer must not plough up 
these paths ; they are ancestral; their grandsires walked there ; their grandchildren will. 
_ It is pleasant, too, to be in a land not dried to death like America, where her forests are 
gone. Here, where trees are many, and every here and there a wooded park, now and 
then a planted hillside, there is, also, many a pleasant running stream, many a rustic bridge, 
many a pond which all the year gives water to the thirsty herd. How different to the 
half dried creek, muddy and with sun-baked banks, which alone overclearing and lack of 
planting has left us at long intervals throughout Ontario—Ontario, a land even in my 
memory blessed with springs, with running brooks, with little rivers beyond what any one © 
would believe who passes the place of their former existence to-day, and finds that they 
are not. Many ofthese, by preserving the woods on some land which was uselessly cleared, 
might have been retained, and how valuably! Some farmers are trying, by replanting, 
to restore their vanished brooks, and J have no doubt many will succeed. There is no 
reason why Ontario should not be as rich in vegetation as this country—as well nourished 
with summer showers—as well supplied with running streams, for I remember, and so does 
- many an old resident, when it was both. Neither did it require that the whole country, 
or most of it, should be woods to give this state of climate, for when, in the backwoods, we 
had still full one-third of the good timber, the rainfall and shelter were as good as could 
7 be desired. But when it comes to leaving the land but one-tenth in wood, and drying up 
that little by letting in cattle, and also “cleaning up” every swale and swamp that held 
moisture, then those ill results—loss of fertility, land too readily dried out, scanty summer 
showers, half the former hay crop, uncertainty in the wheat crop, winter-killing, and a score 
- more ills unknown while still a generous proportion of forest remained in the land, begin 
to make their presence felt, as they have in every country in turn where the fatal experi- 
| | ment has been tried. With the fine sunny weather we frequently enjoy in Ontario, could 
we but retain the ancient moisture of the land, restore the springs, revive the sources of the 
showers, what bounteous crops of grass and grain might once more be expected. It is, as 
the history of all nations proves, fully within our power, if we will but plant the tree and 
care for the forest. But we must leave Cheltenham, and travel by rail to the Forest og 
Dean, our destination being the Speech House, an’ancient mansion, now an inn, and one 
which Falstaff could well have “taken his ease” in. Thick stone walls of former centuries, 
archways, sculptures with the crown and initials of former kings, notably the second 


Charles, under whose regime the house was built—this has been a royal forest since the 
days of Edward the Confessor—great stone paved halls, store of black oaken panelling, 
with many a set of antlers overhead—this is the central point for those who come to the 
Forest of Dean, which has been thus described by a resident—I think the well known 
| writer, Captain Mayne Reid, who lived for many years on the borders of the forest. (This 
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part described is on the road up a hill from the station to Speech House. The path 
is all the way through dense forest, and is most romantic. This path was cut, and stone 
paved through this forest—forest ever since,—by the Romans over 2000 years ago, and still 
is very passable. I wish we had a Roman Legion for a while at the same job in Toronto, 
with power to crucify contractors when expedient. ) 


“We are in the heart of the old old Forest. The waters of the Cannop Brook 
retained by a dam, nearly a mile below, spread out into a deep dark mountain tarn. From its 
margin, two great hills, wooded from water’s edge to summit, rise high into the floating 
clouds, shutting in the yiew ; on our right the open oak woods sweep upward ; Beechen 
Hurst stretches far on the left. Above, below, around, forest, and forest only ; hills in bold 
slopes, in jutting cliffs, in crags of weathered rock ; gully and gorge, rippling stream and 
trickling rill; the sturdy oak, the light and feathery si!ver birch, the spreading beech and 
bright green arrowy larch, the dark holly, the ancient yew, the hazel and the maple ; 
and below the venerable thorn, the clinging ivy, and the climbing woodbine, the tempting 
fern brake, the golden *glowing bloom of fragrant gorse, the mossy turf still strewed with 
autumn leaves, through which the primrose, the violet, the wood-anemone, the ranunculus, 
and the blue-bell peep ; the distant sheepbells tinkling their soft-soothing chime of peace ; 
the: song of the thrush, the blackbird and the linnet; the call and cry of many and 
nnknown birds ringing from the thickets ; the air, though fresh and bracing, yet rich with 
the perfume of the flowering hawthorn—all tell us that we have found the woodlands, the 
very woodlands of our early day dreams, where nature reigns, where there is rest and quiet 
and recreation for che worn body and the weary soul. 

The ground we tread upon is hallowed ; we are here in Ancient Britain : in Britain as 
it was two thousand years ago, and we know not how much farther back in the pre-historic 
past. This Roman road was made by that famous Second Legion, which for four hundred 
years was stationed at Caerleon-upon-Usk, twenty miles west of us, and then known as 
Isca Silurum. These roughly trimmed cubes of hard grey sandstone were hewn and carried 
here by British bondsmen toiling under the rods of the sappers of the Second Legion. The 
road between the curbstones measures nine feet, long distances of these curbstones being 
left unmoved by the traffic of two thousand years ; between these was first paved, (much of 
which still remains, though many stones have in the twenty centuries been carried off for 
building,) over this was probably smaller stones like our macadam, meant to be occasionally 
replaced. The upper is long gone, but much of the lower still remains, and is so well laid, 
and is so extremely hard, that with patching ‘they answer well for all the traffic yet, 
not heavy, for railroads run near all the mines, and there is little agriculture here.” 


The forest is managed by an ancient court, called the Verderers of the Forest of Dean, 


who were originally appointed by Canute the Dane, under the Forest Lay s passed in 1016. 
What these laws of the forest were, and what powers the Verderers possessed to punish 
“trespassers of the forest, the vert and the venison,” we are not told ; but in the days of — 
Canute, the Verderers possessed the power of life and death, that is to say, the power of — 
stripping a man of his skin, and nailing it at the doorof the court house as a warning to — 
other trespassers. They had power to impose a fine of 10s., that is to say, over £20 of our 
currency, upon any freeman who should hunt one of the king’s deer till he should be blown ; 
but the serf was ordered to forfeit his skin for the same offence. The verderers were paid 
gor the performance of their duty by commission, under the great seal to ‘hunt, harry, and — 
kill” the deer of the forest, and to appropriate a buck, or sometimes only a half, for them- 
selves. All except these were reserved for the royal table, and without the king’s authority 
no deer could be killed in the forest. At present the emoluments are nil; the office 
honorary ; but from its antiquity and associations it is still held in the highest consideration, 
and the contest which takes place, when a vacancy occurs, produces an excitement second 
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only to a parliamentary election. The venison is gone—the vert only remains-—but the 
verderers still hold their ancient court in the heart of the old forest,—a court; perhaps the 
oldest in the kingdom, which in some form or other, has been held for the last 2000 years. 

| A singular feature in their constitution is, that no lawyer is allowed to practise there, and 
a story is told of one who, irate at being ordered away, went off declaring he would show 
them whether they could exclude him from any court in the country ; but he never turned 
up again at the Speech House. 


We must premise, in our description of British fcrests, that up to a late period—even 
up to say thirty years ago,—oak was thought to be the all necessary wood for England— 
for the navy. But when iron began to be used, the need of oak largely disappeared. For 
a time it was used for the backing of iron, but even this failed to preserve its use, as in contact 
with iron it creates a peculiar corrosion, from which the teak wood is free, and therefore 
this latter wood, even for this purpose, has taken the place of oak. Still, good oak has its 
uses, and keeps to some extent saleable. The Forest of Dean, originally a pure oak wood, 
is still poetpaiy devoted to that timber, and we shall now attempt to describe it. 


Imagine a forest of oak trees, ten miles across and fifteen miles in length, but not a 
level forest. Through it in some parts, beside it in others, run the rivers Severn and 
Wye, and a multiplicity of smaller tributaries, and each river and each tributary has a 
deep valley and high flanking hill ranges of its own. Look from what side we will, our 
view is still of a succession of wooded mountain ranges, those nearest clear in all their mul- 
titudinous ocean of waving leaves; those farther less clear, those farthest closing the view 
in dim and cloud mixed outline. 


Tt is not all forest. There are some villages, and even a small town or two ; here a lime- 

stone quarry, deep excavated by the way side, here a colliery, its ever extending heaps of 

_ rubbish, earth and stone rising like miniature mountains ; while above, always busy, the 
stream of carts from the pit mouth deposits more and more; here an iron mine, the ore 
ever ascending the shaft, the smelting furnaces ever at work above, the slag running red- 
hot to the cars which carry it to the rubbish heap. By the way, the Romans, those un- 
> conquerable workers, left here vast heaps of iron cinders, from which they could extract no 
more iron, but which modern ingenuity works profitably to the present day. And along 
the roads when work is done, we see here and there on their way to villages the iron 


Le ee 


workers, their jackets red as blood with ore dust, and colliers, as black as the first 


are red. 


Then, too, here are chemical works. Vitrol is made in immense tank-like recep- 
’ tacles of grey metal; pyroligneous acid and naphtha are manufactured ; charcoal, too, is 
produced in large amounts. Here and there, also, are private properties, farms and villas 
nota few. In fact, of sixty thousand acres once forming the forest but twenty-two 
thousand remain altogether in the power of the forest commissioners, and of these they 


have been able but to keep fifteen thousand acres in solid and governmental forests, where 

| the ancient rights of the “free miners of the Forest of Dean” give them no claims. But 

_ village and town, mine and field, are so surrounded and hidden by forest, public and pri- 

_ vate, that the domain of the leaf is large indeed, and for all climatic purposes must be 
very beneficial. 
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The history of the forest is unique. -It has been destroyed, reforested, bought, sold , 
and again obtained by the crown. In his need of money, Charles the First sold it alto- 
gether, and the buyer almost ruined the forest by selling the timber. The parliament of 


—- 


Cromwell seem to have ignored the sale and seized what remains were left, while Charles — 


the Second, (let us allow that he in this did at least some good in his day), planted very 
largely, and again made a forest from the desolated remains. After him, however, was a 
period of carelessness, and the present century saw the forest in a poor state. The 
British Government have since done much to aid affairs, and about the commencement of 
the present century a very large number of acres, previously deforested and wild, was 
planted again. 


Tliis was not done without much trouble. The miners had rights secured to them of | 


free forestry, so had others. But by dint of bargaining, giving up here and there a por- 
tion, and here and there securing one, the present magnificent forest has ne, retained, 
and is carefully preserved. e 

The government are of course, the prime movers in the matter, but of ancient usage, 
there is the Court of Verderers, previously mentioned, who meet once a year in the forest 
at the Speech House, who have a certain right to be considered, and their rights are con- 
ceded. Sir James Campbell, of Parkend, is what is called deputy-surveyor, and is in fast, 
the manager of the entire forest. He is most courteous, and sends his chief assistant, 
James Johnson, Esq., of Bromley Lodge, Ellwood, Coleford, Gloucestershire, to spend 
some days in explaining the economy of the forest to'me. In his company, now trudging 
through long lanes cut in the forest, and wet till afternoon with heavy dew, now taking 
further excursions by wheeled vehicles, we travel for days on days through this great 
forest, in the heart of England, much of it good soil, and the one reflection ever 
present to myself is, ‘“ Why, in Canada, do we not take care to maintain, as settlement. | 
advances, many such reserves ?” | 

Mr. Johnson is a native of the forest, takes pride in it, and is an enthusiastic believer ; 
in the value of woodland to a country. He fully explains, as we proceed, the plan of | 
management. There are many large portions—in fact the chief acreage of the forest— 
which have been planted since 1800, Every year since then, planting has been more or 
less performed, and at present, and for years past, the average is ten thousand trees planted 
a year. These are not placed in separate plantations, but employed to fill up gaps in. 
the forest as trees are felled, or to fill up now and then, a small piece as yet remaining 


unplanted by a roadside. The following is a statement of the time of planting and. 
enclosing, compiled by Mr. Johnson « 


DEAN Forest PLANTATION. 


Enclosed and planted previous to the year 1800, about acres..... 600 
as between 1809 and1820, 20% (oie. 10,800 
os - 1842 and 1872, Aen Pee ea 3,200 
‘ 14,600 

Land not enclosed but planted with trees drawn from adjoining 
plantations, probably about-acresuncle te nricte eee rears 800 
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The number of trees on an acre in the old plantations range from 70 to 100, 


_ according to the number of times they have been thinned, the average probably being 


about 90. 

The number of trees in the plantations since 1840, from 150 to 300, the probable 
average being 250, 

In well kept nursery beds, occupying acres of ground, are growing many thousands 
young seedlings of oak, larch, Corsican and other pines. The larch and pine are bought of 
nurserymen when very young and planted here. They stand, as do the oaks, five inches 
apart in the rows, and in rows about fourteen inches apart. The oaks are obtained by 
planting acorns in the fall, transplanting the oaklings in eighteen months, and then, 
if required in the forest, five years more, fit them for the purpose, but if in the 
open, in three years they will be large enough. In the case of the larch and pine, 
of course, being much more rapidly growing trees, a much less time answers. 
But the general principle is to take from the seed beds (or rather from the first beds, as 
the larch are planted here, as stated), in the second year, and leave in nursery beds 
till fit for planting out. Large nunibers of sycamores have been also sown, and are now 
as tall as the little oaks and larches, 7.e., from six inches to a foot. The nursery ground is. 
soft and rich, such land as is near Leslieville, in Toronto, or in the Niagara and Essex penin- 
sulas. It seems to me richer, though not softer soil, than that of the celebrated Douglas 
nurseries in [linois, on the Michigan shore. The seedlings grow better here than any 
where I have noticed in Canada or the States ; the rows have seldom, or never, a failing 
plant, and all are bright and vigorous. Beech is not sown; what is needed is taken from 
the young plants springing up in the woods. This is not done with the oak, as the supe- 
riority of the sown acorns in throwing out dense fibrous roots is very manifest. 

The forest overseers number about fourteen, while of labouring men from eighty toa 
hnndred find work winter and summer. Planting is all done in the winter, a thing which 
would not be easily managed in Canada. Much work is done in cutting and clearing out 
drains. A young forest needs good drainage ; not at all so much the old, for the grown 
trees demand much more moisture than the small. This illustrates what has been often 
said of the immense quantity of water drawn from the lower strata by a forest, and dis- 
persed by the leaves in air, thus equalizing the moisture of the atmosphere, and con- 
tinuing the process of circulation which is the nurse of vegetation, whether in field or 
wood. At certain times of the year, hundreds of men besides these, are employed in 
bark stripping. This is done here while the trees stand; next year they will be 
nearly, though not quite dead, and will then be cut for timber, or for other purposes 
stated hereafter. The bark is stripped by the job, at so much a ton. Great piles 
were seen standing ready for shipment to the various factories of the buyers. 


The trees are planted at first four feet by eight apart. They are not cultivated 
between, nor is the ground even ploughed at first; the young trees are planted as we 
would plant trees in a lawn; all will be rough grass, and a few spadefuls are turned and 
mixed where each is to stand. The ground, it must be remembered, is soft and rich. 
But the ‘oak is a slow grower ; in forty years the plantations are but of trees six inches 
through the trunk, and about thirty-five feet high, Much underwood, and even good- 


~ gized trees, grow among them, The land was not quite cleared, we must observe, many 
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saplings overspread it, and many roots were there which sent up shoots, hence the oak 
plantations are full of holly, beech, birch, and many other trees, which are not dis- 
couraged, as they serve a purpose to be described. When they arrive at a good height, 
aay fifteen or twenty feet, they are cut down, and at the same time any oaks which are 


considered too close are thinned out. All the wood except twigs below the thickness of | 


a finger is cut into lengths of two feet two inches, piled, and sold by the cord to the 
factories in the forest, for the purpose of making naphtha and pyroligneous acid. In this 
process much charcoal is of course produced, most of which is now used in the various 
forest factories, there not being so much outside demand for it now, as when charcoal 
iron was more largely made. For this purpose soft wood such as fir is of little use, 
but the holly, beech, oak, hazel,.sycamore, and such answer well ; these all spring up in 
coppice shoots again when cut, and can be cut again in time. The object is to keep a crop 
of oaks always growing, and in the meantime to produce and sell yearly quantities of 
yaluable thinnings and bark. 

Of late years in spring the oak foliage has been the prey of insects which cover the forest 
with their webs apparently in a week, and develop into swarms which consume or destroy 
the vitality of almost every leaf, so that now instead of the dark green foliage the trees 
should present, all is fresh light green—young leaves, in fact, thrown out at midsummer, the 
old being visible, if looked for, in all stages of demolition. This, of course, greatly weakens 
the trees. It has been suggested that the land is oak-sick, having been in oak for a 
thousand years, and in consequence much of the planting done yearly is in introducing 
other wood, principally the larch. Oak, too, since the navy ceased to use it, as said, 
teak being found better backing for iron, finds‘no such good market. Larch, on the con- 
trary, sells well, and grows in one-fourth, or even one-seventh of the time. | 

I have seen no forest more beautiful than that’ of Dean. Many good roads, many 
lanes bordered by hedgerows rich with holly and hawthorn cross it in every direction, and 
still, as the traveller arrives at each mountain summit, he sees stretching before him an 
ocean of billowy foliage, filling the valley from near to distant ridge, while far below now 
and then appears the river, a silver streak among the leaves. ‘It would,” said a forester, 
“take three months to walk leisurely through our lanes, and view our forest well.” It 
is most valuable that in the heart of Britain such forests are preserved, and admonishes 
us in Canada, while it is yet time, to keep some forest reserves of our own. Here, within 
half a day’s journey of busy London, the traveller can bury himself in a forest so deep 
and so quiet as to cause him to almost foiget that there is anything but forest in the 
world. 7 asl 

The distinguishing characteristic of the Forest of Dean is its succession of wooded 
valleys. Below the observer will see an immense valley, extending to right and left beyond 
sight, bright down to the river and up to the opposite summit with fresh green leaves. Be- 
yond this is visible another ridge, densely wooded as the first, and again another wooded ridge, 
but indefinable in the remote distance, closes the view. Here and there these are diver- 
sified by many a vast rocky precipice standing upright out from the slanting hill, with 
oaks and beeches nodding from these natural battlements, ivy climbing their sides in its 


wildest profusion ; and great low-spreading trees of yew and holly, each sometimes three 
feet through the stem, alternately sombre and lively below. 
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q Yet we must leave the Forest of Dean for the roar of London, the continual noise 
of which, in the city proper, is something terrific to a new-comer, though old residents 
never hear it, they say, at all. But my bedroom faces a stone-paved street whereon, 
‘night and day, a thousand cabs, carriages, omnibuses follow each other to and from Waterloo 
station close by, while right overhead, a little distance down the street, a viaduct crosses, over 
which every now and then, with fiery glare and startling roar, a train goes full speed to its 
destination. In the day the sidewalks are almost blocked by the crowds of passengers 
which continually pour by; the roads are so full of vehicles that at no point can you 
‘cross without watching your chances carefully ; and all this rush, this crowd, these trains, 
are being imitated over an area of many square miles around you. Seeing the crowds in 
the streets one is tempted to ask if any one ever stays at home in London—the whole 
population appear to have sought the streets. And those streets, lined with stores and 
warehouses, banks and counting houses from end to end, every street, we may say, piled 
each side four stories high with valuable goods, give a picture of wealth and the rush 
for wealth not to be seen elsewhere in the world. But we leave it for Egham, close to 
which is the abode of the Deputy-Surveyor—in other words the chief ESTE: and super- 
intendent of Her Majesty’s royal forest of Windsor. 


; And here is Egham—its pretty and commodious tavern, with many a rustic, drink- 
ing beer in the bar and on settles in front of the house, many a “fly” in its stables, the 
‘great common and its big duck pond on one side stretching in front, the mele ele 
“every evening dotted with enthusiastic cricketers ; and near here in a beautiful country 
eres we find Mr. Simmonds, the genial and eae Deputy-Surveyor. Many a 
:.. has ‘he of the forest oak, among others, and chief, a beautiful desk, enclosing the 

reat book of the Forest history, the desk complete being of the wood of Herne’s oak, 
im: ortalized by Shakespeare, and unfortunately blown down by a great storm a few years 
Bago. Here I stay a day or two, and see Windsor Castle, or at least as much as [—no 
enthusiast of sights—care to see. To the forest, however, I give some days, and Mr. 
Simmonds carefully gives me every opportunity. 


Interspersed throughout the forest, are memorials, or what serve as memorials, 
of all the sovereigns of Britain. and of many of the statesmen whose wisdom added lustre 
to their reigns. Trees planted by the Georges, by the Henrys, by the Williams—trees 
in remembrance of celebrated queens—walks constructed by kings—all are here, and all 
point to the evanescence of life. 


Wedo not here find a forest sacred to forest purposes, of growth of wood, or for 
climatic benefit, as in the parts under governmental management of the New Forest and 
| of Dean. This is the pleasure resort of princes ; it is stocked with game as the others 
“are not, and it yields no such revenue—is meant to yield none such—from timber or 
= om bark asthey. Here all is meant for beauty—long walks of miles on miles, bordered 


‘by straight lines of such trees on either side, as Europe cannot elsewhere show, pretty 
= shining like silver amid surrounding banks of heavy foliage, here masses of dark 
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the waving chestnut ; here again the banks are broad sweeping terraces of brightest grass. 


een firs, here the lighter deciduous trees, the white-stemmed birch, the spreading beech, 


“But we will proceed to give more careful description of— 


WINDSOR FOREST. 


A beautiful little lake, called Virginia Water, is bordered on all sides by Windsor 
Forest which, either in open park or dense wood, stretches miles on every side, across it in 
any direction being at least ten miles. Here great care is taken to improve and po 
ate the forest. It is also intended to add to it by planting many thousand acres of the 
open heath which exists within the borders. About ten acres are now in young seedlings, 
Three acres have just been trenched with spade nearly three feet deep, to add to the seed- 
bed, and many acres have been already planted thence in rows three feet apart, and the 
trees eighteen inches apart in the rows. This is found at once to cover the ground, and! 
soon kill the remains of the heath. The chief difficulty found in preserving young planta- 
tions is that when the heath is dry it is readily burned if ignited, and this frequently 
happens, being principally caused by pipes, Many roads about twenty or thirty feet, ) or 
even more in width, carefully seeded with grass, traverse the woods in every direction to 
afford means of checking this. The fire, however, sometimes overleaps the boundary, in: 
which case the efforts of many men are necessary to extinguish it, generally beating it out 
with branches or brooms. The seedlings are purchased, being principally larch, spruce, 
and fir, this class of timber being found to flourish best on the heath it is proposed to 
plant. Of late ten thousand trees have been planted yearly, but it is proposed to increase 
the seedlings till, shortly, twenty or more thousand trees can be put in every year. 1 

This principally refers to the forest, embracing the heath, which in time, ac¢ording to 
the plan now in operation, will be all forest. In the part more particularly denominated 
the park, there is yet another nursery for seedlings, and many acres of young trees in 
plantations, from three to six feet high, thriving very well, and now ready to be thinned, | 
and to afford three-fourths of their number to plant elsewhere. ‘These will be, as being in : 
more forested region, it is to be observed, much larger than those planted on the heath 


when placed in their ultimate positions. 
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There are, in the forest, nearly a hundred men employed. All is kept well draine 
by open trenches cut through both wood and heath. The plan adopted here is not 
intended for immediate money profit, but the improvement of the woods. The method | 
choosing trees for cutting is to fell those which are observed to be dying at the top, thus 
leaving the more hardy and thriving in the woods. There are, nevertheless, many venga 
able trees allowed to stand, some being carefully fenced with iron, as being planted in the 
time of, and named after, some particular monarch. But in this, as in the other two grea a 
English forests, frequent as are, here and there, the old trees, some of them dating back, 
it is said, to the Conquest, yet by far the greater portion has been planted within the last 
hundred years, and even the older plantations date back but to Charles I., and William 
III. These last, too, have often been cut over, and now contain more oaks by far of oe 
century than of two in age. The oak, in these forests, is a slow grower ; even at a hui 
dred years of age, it is not at its full maturity, and seems by no means the equal in size of 
the many goodly white oaks Ontario once had, but has no more. Many plantations of 
forty-year oaks are but from six to seven inches through the trunk. I do not think this 
necessary, but owing to the forests being planted in grass and left in grass. Had the 
fields been ploughed before planting and cultivated after, as is done in American planta. 
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tions, it seems to me the trees would have grown much more rapidly. I observed in 
W indsor Park a row of young oaks, planted with care, and the earth kept stirred around 
since planting, which had certainly made, to arrive at their-present height of twelve to 
eighteen feet, double the progress of those which had merely been planted in a grassy 
forest, with a few spadefuls turned up around, then left to themselves. 


_ The general aspect of this vast park is very beautiful. Its many deep forests, forming 
a continuous succession of large oak trees, interspersed with beeches and Spanish chest- 
nuts of enormous size ; forests through whose deep ravines one inay wander for months, 
Z nd yet leave much unexplored ; its splendid avenues, particularly those of elms, extend- 
ing for numbers of miles in straight lines, from one important point or prominent piece of 
; scenery to another ; its many young and thriving plantations of fir, larch, and beech,show- 
ir g in bright Toot against the older woods, are rich, indeed, to the eye. But what 
charms the thoughtful visitor most, is that there is no careless waste of trees, no thought- 
dess destruction of groves lifetimes could not replace. On every side is care and neatness ; 
‘all around the visible intention that whatever of beautiful, whatever of pleasant, is here for 


‘the delight of man, shall remain as pleasant and as beautiful for future ages, when the 


present owners shall long have passed away. The millions of infant seedlings in far 
extending rows, the broad plantations of nursery trees, the barren heath beginning to be 
Be iy o covered by larch and fir, their bright green tops everywhere showing above the 
red heather,—these things give pleasure to the forest lover. Hope inhabits all the 
branches, and rejoices in anticipation of forests yet greener, of avenues still more noble, 
phan these. How different to the fate of many a Canadian forest, doomed, when axe and fire 
shall have done their worst, to remain a blackened waste, overspread by weeds and 
brambles, too poor of soil for agriculture, too poor for grazing, too poor for aught of 
earthly use, till centuries of rest restore the forest which a, little care might have pre- 
served, and preserved, too, with more profit than was obtained by the process which 
destroyed it. ° 


But we must remember that a wave of forest thought may be said to have lately 


ystem and the care now taken had been commenced “ when they came,” thirty years ago, 
‘What forests these would ’a been, now, to be sure.” More or less care has always been 
taken, but it is within the last decade that planting has been most busy, and the ten years 
to come will commence more, if the plan holds, than the last hundred. So in Canada, 


or oduce valuable results. 
It is to be noticed that planters, in this country, have a drawback little known in 
vanada. The rabbits, if allowed, will destroy the young trees. To prevent this, the 
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seedling beds and the large nursery grounds, are enclosed by galvanized wire netting, 
often supported by iron posts, often by wooden palings. It is well for those who wish to 
plant that the inventions of late years have supplied them with a material so effective and | 
so cheap. The park is fenced, on the outside, with oak slabs, split from the log, about sever: 
feet long, half an inch thick and five inches broad. These are nailed to scantlings on posts 
as we make an upright board fence, only that they overlap half an inch or so. Instead of 


a baseboard, a piece of galvanized iron, such as we use for roofs, a foot wide and in lengths 
of about ten feet, is nailed on below the slabs, overlapping them a couple of inches. This 
would be very serviceable if adopted on our board fences in Canada, where our baseboard | 
not only continually rots, but rots the boardsabove. With this, of course, neither 
occurs. 


While on the subject of these English forests, let us consider how valuable it is 
to the population around, and even in the part remotest from them, that they have been 
preserved and that there now exists a disposition to continue their preservation. It is but 
lately, since the railroad has penetrated every recess of the island, that access by the gen-| 
eral public has been, in the case of the most distant and most quiet, such as those of Dea 
and the New Forest, practicable. Now, from all the large cities, one day brings the tra 
eller into the heart of a dense forest, so dense, so apparently remote, that he can forget a 
city was. The wild deer,—not the tame denizens of Windsor, but timid as those of 2 
Highland mountain—fled on our approach ; the adder glided through the rich herbage at 


our feet, in the New Forest—all was for vast distances apparently forest, but in two 
hours we were in the centre of London again. Anyone who has made the experiment of 
how life-giving the change from the dense atmosphere of the city to the bracing air of the 
forest, must be fully sensible of the advantage conferred on the citizen by the opportunit 4 
of the visit. -It should teach us in the New World, where we still have forest ranges, 
—forest ranges of vast extent, and on land never to be of agricultural value—to retain’ 
them while still they can be, at slight cost, retained. We have; within a reasonable dis || 
tance of Toronto, large forests which, if not of such park-like grace as these, yet in their| 
many interspersing and beautiful streams and rivulets, their hundreds of bright, placid| 
wood-bordered lakes, their succession of plain and mountain, giving scenes of sylvan 
beauty now, and affording possibilities of future delight and usefulness, if the propet 
means be taken, not existing here. It is now the time to strengthen the hands of those 
who wish to preserve a proper proportion of these, and it is a matter not affecting, or fo 
fitted and now obtainable for the purpose, the opportunity no longer exists. 


But we must leave Windsor, and shortly the railroad bears us to the sea-coast at Ul iM 
south, and to Southampton, strangest of Briton’s seaports to a Canadian eye, with its tal 


and pretty villas ; its immense bay or estuary, in the morning a broad ocean of deep rollin; 
waves, by evening an immense expanse of mud, with a river, far seen in the centre, wind | 
its glittering way, relieved against the great stretches of dusky brown. We are not vi | 
the Forest ; we must journey by rail to Lyndhurst station, and then four miles by ae | 
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to Lyndhurst itself—a most picturesque little town, where are old castellated houses, with 
churches whose exterior is grand in stone and their sculptured interior magnificent in 
marble—the finest I have seen in England yet; and inns, taverns, ‘hotels, where, by the 
by, as all through this country, I pay double what the same class of accommodation would 
cost in America. The Hon. Mr. Lascelles, who lives here in an old mansion of the time 
of Charles, gives me letters to his subordinate officials, and under the kind and hospitable 
care of these gentlemen I spend some days examining the Forest, which is well worth. 
examination. We must remember that, as in Dean, it is not all forest, nevertheless, there 
are nearly a hundred square miles of crown domain, mostly either forest or heath, and: 
fifty miles or so more of private property, much of which is forest. Of all this great extent, 
indeed, but little is cultivated. On the private estates the farms seem few ; it is mostly 
a territory very thinly populated—a territory of silent forests—of quiet grazing ranges: 
whereon but few cattle live, of rolling upland in long succession of ridges, bounded by 
forest on all sides—you pass the forest—it is heath again, at long intervals a village, here 
and there a few arable fields, here a solitary alehouse, the sign 200 years old, then an 
interminable stretch of forest again. But we must give somewhat of its history. 


THE NEW FOREST. 


As stated, there are over sixty thousand acres of crown lands, between forest and moor, 
the latter of thin soil, fit for little but fir growing, and having in area about thirty thousand 
acres, while as much more is covered by woods, old and young, spreading, occasionally 
intermixed with private property, about twenty-one miles in length, and of a width of over 
ten miles. 

The forest had been, till about a century ago, very carelessly used, but at that time 
very much planting was done, and to this is owing the principal oak and beech woods: 
which now exist. Of course, it will be understood that many trees were standing, and ~ 

many roots, apt to throw up shoots, were in the ground at that time, so that the woods are 
not of regular appearance, but here and there an old oak, or immense beech, with all around 
trees of a century old, that is, oaks not yet at their best or largest, but well-grown trees. 
Such groves as these extend over great surfaces, and leaving them, we come to large 
expanses of fir, larch, and in some instances spruce. This succession of woods, varied by 
hill, dale, and river, extends for mile after mile, broken by barren moors of great extent, or 
here and there the farm of one of the forest dwellers. 

There is a large staff of men employed, but their labors are limited to draining, much 
of which is done, cutting out trees when mature, stripping bark, attending to road making, 
or seeing that unauthorized parties do not assume forest rights. As for planting or nursery 
growing, that is practically discontinued here, for reasons about to be narrated, About 
thirty years ago an Act was passed for the inclosure and replanting of much of the forest, 


and commissioners were appointed to see it done. The manner in which they set to work, 


‘a ;. however, proved very displeasing to certain residents, those, that is, who had, and throug 


some of whom their tenants had, rights of pasture and so on, in the forest. It was plain. 
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that, if forests were to be enclosed, young trees planted, and all cattle forbidden entrance, 
many of these rights of free pasture must cease. An agitation was therefore got up, for 
which was called the preservation of the forest, but should rather have been styled the 
preservation of the pasture, which has, for the time, been rather comically successful. 


The commissioners had gone about their work on the principle, it appears, of clearing 
portions of the forest and replanting them successively, and thus, it was said, the ancient 
ornamental woods of the forest were being cut down, till nearly half of them were gone. 
It would have been difficult, any one who understands the matter knows, to proceed inany ~ 
other way, for as to planting under the shade of numerous overhanging oaks, the young 
trees would simply not have grown at al]. What was being done seems simply to have been 
the carrying out of a method very common on the continent, which would have demanded 
that every year a portion be cleared, and every year a portion planted, till the whole were 
gone over, The objection raised was that the forest was being destroyed, but the real 
objection seems to have been that the pasture was being limited, pasture it will be noticed, 
not in any way benefiting the general public, but shared only by those who had certain 
lands or rights within the forest. However, the agitation was effective, and it was for- 
bidden that any more should be enclosed, and that all the “ ancient and ornamental woods ” 
shall remain open and uninclosed. The commoners were hereby allowed to turn out their 
cattle the year round (previously they had not been so allowed during winter, when, of 
course, the young trees will be most fed upon.) This stopped planting. It would be of no use 
to plant thousands of acres of young trees which hundredsof cattle would immediately destroy. 
It also stopped the natural rep: oduction of theforest thrown open, fcr the cattle eat down all 
young shoots. It has long been known in America that, to throw open a forest to cattle is 
ultimately to destroy it ; but it was not so well known, apparently, to these Act framers. 
But we went through wood after wood where all undergrowth save holly was utterly gone 
—where the wood, in time, would evidently be nothing but holly—a most undesirable 
change. A tree of less general use, or one apt to form a more inferior forest for all pur- 
poses, could hardly be found. 


The commissioners were not largely perpetuating the oak forest, but rather aimed to 
replace it in part by different trees, and to their work is owing the many beautiful expanses 
of fir, larch, and other trees which, luckily, they were allowed time to establish, before this 
odd system of forest defence was inaugurated. How wise they were in this, the produce 
and the sale proves, for of fifty thousand dollars received last year for the whole bark, 
fuel, timber, and in fact, all wood and its products sold, twenty-five thousand were received 
for fir poles—thinnings of plantations (young trees used for pit props) alone. When this 
planting was done, had it been increased to the amount possible, « ¢., the moor planted 
as has been described in Windsor Forest, the returns might by this time have been immense. 
But that beneflt would have been slight compared to others. The great moor, now 
affording scanty pasture to cattle, in fact, when [ passed I saw but two donkeys on the 
whole of it, would have been a forest. It is odd to observe that one of the arguments — 
use? against enclosing it was that the soil was so worthless as to be practically of no use 
except for the growth of Scotch fir—the very wood which figures so highly in the sales 


referred to. The value of the land, however, was not justly estimated. On many parts, — 
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, 
especially with the firs for nurses, other trees would have grown well, and the whole, by 
snow, would have proved a very valuable source of revenue—a revenue which might have been 
obtained not only without injuring the beauty of the forest, but by adding to that beauty in 
exactly the ratio in which many groves of pine, larch, and beech are more beautiful than a 
broad extent of moor, red with barren heath and rough with useless and unsightly furze. It 
s a strange but not altogether an unusual instance of popular legislation directed to injure the 


populace for whose benefit is was nominally inaugurated. 


The result is, of course, a stoppage of forestry operations in all perpetuating sense. 
It would be useless to plant trees for cattle to destroy, and useless to keep them out of 
plantations that young trees may spring up, when these same are probably under the 
existing idea of “ preservation,” to be thrown open before the trees are out of reach for 
browsing. The forest commoners find their holdings benefited, no doubt, and many a rent 


may be higher in consequence, but the cattle fed, and apparently but scautily fed, are a poor 
_ return for the great forest that might have now existed, and for the sure destruction, in 
_ time of most of the old. The hoof mark of the ox is a symbol of forest destruction worse 

than the red cross on the tree. Thecross painter will leave the young trees at least, the 
- cattle will not leave one. 

However, even at present, putting aside thoughts of what might have been, the forest 
forms a picture of great beauty, and is the resort of thousands whom the pursuit of pleasure 
or the hope of improved health lead yearly to its neighborhood. The expenses of manage- 
ment here are about fifty thousand dollars yearly, and the returns about $68,000, leaving 
$18,000 profit. It is to be noticed that, but for the fir planting which was so summarily 

_ checked, there would have been no profit, but a loss. It is to be hoped that better infor- 
mation will improve the regulations, and place this vast forest in a position of yearlyimprove- 
ment, rather than that of certain ultimate destruction in which its nominal defenders have 
succeeded in placing it. A medium course, which should fully preserve the ancient forest, 
improve it, and greatly add to it, is quite possible, a course which would double its area 
of growing trees, many times double its yearly profit, and perpetuate a beauty which now 
tends surely to decay. 


See er os aes 


That is to say, while clearing portions of forest yearly, it is quite possible to leave 
standing those trees which are not yet fit for cutting, and which it is valuable to retain. 
This course would have met the principal objections. But it is very probable that it was 
not so much a forest as a pasture that many objectors desired. 


A paper by the Hon. Mr. Lascelles, presented to the House of Commons Committee 


on Forestry in 1887, will be of interest here, as giving his views on the Forest Regulations 
- now established :— _ 


; ‘© By the Acts of 1877 and 1878 the rights of commoners were enormonsly increased at 
_ the expense of those of the public, and the matter, now stands thus. Everything in the 
_ shape of forest management is put a stop to, excepting the mere thinning and maintaining 
Bot the plantations Sopaed under certain Nets of Parliament. Thus there are to be seen by 
the student of forestry over 40,000 acres of waste land lying idle and worthless, which he 
will no doubt consider, might well be brought under cultivation by planting. But by clause 
- 5 of the Act of 1877, no planting may be done there. He will see several fine old planta- 
tions of oak, planted for purposes of profit, which are not only ripe and mature, but which 

are going back rapidly, and he will wonder why the crop is not realized and the ground 


24 


replanted till he is referred to clause 6 of the same Act, by which he will see that the 
ground may not be cleared of its crop. Last and worst of all, he will see some 4,500 acres. 
of the most beautiful old woods in the country, most of which are dying back and steadily 
going to ‘wreck and ruin.” These woods afford the finest possible field for renewal by 
natnral reproduction, and ought no doubt to be most carefully protected ; but here again 
absolutely nothing can be done, and it is for these reasons that M. Boppe and Colonel 
Pearson are obliged to say that a professor of forestry can teach his pupils nothing in. 
this forest. It seems to me to be so strange an anomaly that a Committee of the House: 
of Commons should be considering the question of expending a large sum of public money 
in order to establish a school in which the science of forestry may be learned, while at the © 
same time all practice of that science is, as far as possible, interdicted in the chief State — 
possession, where it could be exercised, and where it is most urgently needed, that I have 
ventured to trouble the Committee with these remarks. I trust that it will not be thought. © 
that I desire to spoil the natural beauty of the New Forest for the sake of teaching forestry. — 
It is far too beautiful a possession to be sacrificed on any consideration. In the case of the 
40,000 acres of waste land, so strong an opinion was expressed by various witnesses before — 
the Conimittee of the House of Commons of 1875 that the land was of greater value as an — 
open space for a recreation ground than if brought into cultivation under trees, that — 
although I think 40,000 acres a rather large ‘‘recreation ground,” yet in the face of this. © 
feeling on the part of the public, and of the opposition which would be set up by the large — 
body of private individuals who make a profit by cattle breeding upon it, I do not think | 
it would be wise to undertake any more planting operations on a large scale in New © 
Forest, even if the power were granted by Parliament. So, too, with regard to clearing — 
old plantations. 


“ Having regard to the terms of the Act of 1877, passed as the result of a public — 
enquiry, { do not think it would be right to clear away woods, ornamental from a distance or 
possessing other beauty, even though past maturity, but, I think, some discretion should — 
have been left to those entrusted with the management of these woods, with the instruc- 
tion, that the ornamental character of the forest is to be preserved. But as things now 
stand, it must be mostclearly understood that this forest is, by the desire of the public, 
not managed in accordance with the rules of scientific forestry, but more as a vast pleasure 
ground combined with a cattle farm, and consequently it is useless to ieee a good. 
pecuniary return from it. 


“The case of the old woods is different. These woods are, as there is good evidence to- 
show, originally formed by “ encoppicing” large or small areas, and leaving the self-sown — 
trees to spring up naturally, only protected from bite of cattle or deer. They are, 7 
though decaying, a most marvellous example of successful tree cultivation by the mode of — 
“ natural reproduction.” It is sad to see them dying out, when all that is required to pre-_ 
serve them for future generations is to imitate the wisdom of those who made them at — 
first, and by simply protecting, by enclosing them, and removing dead trees, leave it to 
nature to perpetuate them. The Act of 1877, while it strictly enjoins that they shall be — 
“preserved,” provides at the same time, that nothing whatever shall be done to them — 
except by planting trees in the open woods, which cannot be done with real success so long — 
as the woods remain open to cattle. : 


‘Woods cannot be preserved by letting them alone. Trees have their span of life, as 
have human beings. When their time comes they must perish, and if all the seedlings — 
which spring up round about them are destroyed by grazing the land, then the wood itself — 
slowly but very surely will perish. Those who framed the New Forest Act of 1877 4 
desired first of all to conserve these old woods, but their zeal seems to have carried them 
so far as to defeat the object they had in view; and I cannot but think that, had forestry - 
been a science commonly taught in the past, as I trust it may be in the future, owing to 
the result of this enquiry, no such clause could ever have found a place in an Act of Par- 
liament dealing with woodlands.” 


1) 
Or 


SCHOOL OF FORESTRY AT COOPER’S HILL. 


In London I meet Professor Schlick, late Forest Director in India, and now Principal 
of the Forestry School at Cooper’s Hill, intended for the education of foresters for India, 
but to which other pupils are admitted. Prof. Schlick is strongly of opinion as regards 
Canada, that the best hope of preserving the forest lies in the establishment and mainte- 
nance of large forest reserves. I obtain letters of introduction from him to Prof. Marshal 
Ward, Professor of Botany at the college, and he himself shows me the buildings and 
explains the object and scope of the institution. 


It is a large building—in fact one of the former palaces of the well-known Baron 
Grant—near Staines. Close by is the Royal Indian Engineering College, to which the 
Forestry School is attached, (they are, in fact, nearly under the same roof), and within 
a mile of Windsor Park. In the Forestry College itself the studies of botany, forestry, 
and entomology, are pursued ; but the other branches, such as engineering, surveying, 
and so on, are carried on in the adjoining college. Wag 


Particular attention, from a Canadian point of view, is due to this Forestry College, 
the only one in England, as whenever the subject of forestry is broached, the question of 
the necessity of a School of Forestry in Canada is generally discussed, and it may greatly 
assist in future calculations to be aware of the actual character and work of such a schiool. 


Here, in the first place, is a large room devoted to the purpose of a forestry museum, 
containing specimens from all parts of the world of whatever may be of benefit to this 
particular study. Here is wood, both from Europe and Asia, in all its forms of timber. 
Here are long stands and racks containing specimens of axes, grubbing tools, levers, 
sledges, rollers, and the many other tools used in forest operations. Here are models of 
celebrated timber slides, ways of holding and elevating timber from rivers to wharves, 
from wharves to saw mills. Then long ranges of giass cases line the wall containing 
almost innumerable products of Indian forests and specimens of Indian plants, their 
seeds, the food materials produced from them, their many different kinds of bark at 
different stages of growth ; then forest fruits of all descriptions, so far as it can be preserved 
for exhibition purposes, and so on. Here, too, are numerous specimens of timber showing 
the effects of, and healing, or failure to heal, of wounds to trees, most instructive to 
pruners ; injuries produced by insects, (a most formidable list), a large collection of injuri- 
ous insects, and one also of wood injured by the various species of fungi. Besides these 
there is a herbarium containing an excellent series of both the conifers and the deciduous 


varieties. 


One of the most interesting rooms is doubtless the botanical laboratory, lighted by 
windows specially arranged for microscopical observation. Here are large glass tanks— 
or rather small glass houses, for cultivating seedlings and plants at certain temperatures, 
thus giving in the room at Cooper’s Hill the climatic temperature of India, Canada, or 
the Cape if required ; also, for affording to plants an atmosphere more or less charged 
_ with moisture at pleasure. Here are means of measuring the growth of plants, for noting 
the effect of light or darkness on vegetation, and means of carrying out experiments to 
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determine the disputed question of the transpiration of water from leaves. Micro- 
scopes and many other appliances are. furnished the students, and every opportunity given 
them for further examination into the subjects of which the various lectures treat. 

The lecture-rooms are various, both large and small, with all those convenient modern 
appliances for teaching, unknown to former days ; and by the way, Prof. Ward shows 
me a splendid series of coloured botanical diagrams, prepared and coloured by himself, 
a series which, either in size, number, or clear exactitude of definition, I have never seen 
equalled, or even approached. 

Daylight passes in our examination of the College, the Professor leaves next 
day, and it is now too late to see the botanic garden which is being laid out, and from 
which he expects great results ; seed beds, seedling plantations, and all practical methods 
of raising the chief forest trees, will be illustrated here. The garden will soon be fully 
ready for use. . 

Perhaps the best method of explaining the subjects taught will be to state the course 
of study, as set forth in the College syllabus :— 


“The student begins work in September, and attends lectures regularly during two 


academical years. In engineering, he is taught the principles of road-making, and the 


building of forest bridges and other structures ; he is also instructed in the practice and 
theory of surveying under the care of the Professor of Surveying. In his first year he 
studies for two terms under the instructor in geometrical drawing, and in his second year 
receives lessons in the keeping of accounts. To these subjects may be added freehand 
drawing and a modern language. In additional to these more technical subjects the 
student attends certain short courses in mathematics and in applied mathematics, under 
the professors of these sciences ; he also studies physics in lectures as well as in the labora- 
tory, entomology and geology. A short course on organic chemistry is now being com- 
menced. 

‘The rest of his work consists in the special training of a forester ; and it may be 
safely stated that there is no other centre in the empire where so thoroughly and excel- 
lently designed a curriculum for a forester or planter, can be obtained. The two subjects 
of forestry and botany are under the care of separate professors. Dr, Schlick lectures on 


forestry, dividing his subjects as follows :—In the first year he deals with the various soils, _ 


climates, and the regulating effect of forest on these ; sylviculture, artificial and natural 
woods, their tending, thinning, pruning, etc. ; the protection of forests against man and 
other animals, and especially insects, and against injurious plants, climatic influences, etc. 
During the second year the student is instructed in the utilization of forests, the technical 
qualities cf woods, the felling, shaping, transportation, etc., of timber, the utilization of 
minor forest produce, the preservation of wood, saw mills, charcoal, etc. He then passes 
to the study of working plans, and especially the arrangement of cuttings, surveying and 
mapping forests, measurement and determination of ages of trees and forests, and the 
method of regulating the yield of forests. The final course of lectures is on forest law. 
Jn addition to the lectures, the students also make occasional excursions, under the 
direction of Dr. Schlick, the neighbourhood of Windsor Forest facilitating this important 
object, and enabling the Professor of Forestry to make his teaching thoroughly practical. 

‘In botany, under the management of Professor Marshall Ward, the students are 
instructed by means of lectures, and practical work in the laboratory and in the fields and 
woods in the neighbourhood. ‘The course in botany is designed to train foresters, not 
technical botanists ; its aim is thoroughly practical, and directed to teaching the students 
exact and thorough knowledge of the life phenomena of the trees and plants which it will 
be their duty to rear, and take care of, and utilize in the future. Commencing with a 
short course of thoroughly practical instruction in the elementary biology of plants, 
selected as illustrative types of the vegetable kingdom, the young student is taught the 
use of the microscope, and how to apply it practically in examining the tissues of plants. 
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He is then instructed in the orthography and anatomy of plants, learning not only in 
lectures, but in the laboratory and the tield, what the organs of plants are, and what they 
do, so that roots, stems, leaves, buds, bulbs, tubers, tendrils, thorns, become to him not 
mere abstractions, but objects on which his attention will be continually fixed as active 
parts of plants. The study of cells and their contents, of epidermis and stomata, of 
vascular bundles and other tissues ; of wood, bark, cambium, and so forth, is carried on 
thoroughly, not only that the foresters may know the principles by which to classify and 
recognize lumbers and foreign products, and learn their uses, but also that he may under- 
stand what these various parts of the plants do in nature ; how hardwood is formed, how 
the timber grows and may be improved, how wounds may be healed over, how the roots 
take up substances from the soil, how the the plant makes use of them, and so forth. 
The student concludes his first year’s study in botany (in the early summer) by familiar- 
izing himself with the names and systematic positions of the plants in the neighbouring 
fields and woods, especial attention being paid to the important trees and shrubs, and 
their relations to the forest flora of India. 

‘“‘ During his second year the student is instructed in the physiology of plants, how 
they feed, respire, and chemically change substance in their interior ; how they grow, and 
are affected by light, gravitation, temperature, moisture, etc., how they are reproduced, 
hybridized, and so on; the effects of various agents in the production of wood, in influ- 
encing fertility, and so forth. The course is completed by the study of the diseases of 
plants, and especially of timbers, and how their ill effects may be minimized or healed.” 


The senior students occasionally visit the gardens at Kew, (by far the best for the 
purpose in Britain), to obtain practical information concerning the most important plants 
in order that, when they commence, in India or elsewhere, the work of forestry in earnest, 
the knowledge may be of service. They then learn forestry in a more practical manner 
than school affords, by visiting at the end of their first year, in charge of the Forestry 
Professor, Scotland, the New Forest, or the Forest of Dean. At the end of the second 
year they visit Germany or France to observe, for three or four months, the system of 
forestry carried out in the large forests of these countries, which tour is supposed to end 
the Cooper’s Hill course, after which most of the students leave for the forest service of 
India, which of late years has become a most important department. 

With this full information as to the working of this valuable edtcational institution. 
1 leave the hospitable domicile of Professor Ward, to which we have adjourned after 
examining the College, and prepare to start for Scotland in the morning. 


FORESTRY IN SCOTLAND. 


It is one of the days of ‘‘ accelerated trains,” when the other roads are trying to beat 
the time of the well-known “Flying Scotchman;’ and are succeeding in doing so, and 
making the “Scotchman” do so himself. In fact, by dint of careful management and 
great energy, we travel from London to Edinburgh in seven hours and a half, a rate of 
speed which is making the newspapers predict all sorts of terrible accidents. As a matter 
of fact, however, the train seemed slow, not fast, to those who rode thereon, such was the 
extreme steadiness and rapidity of the motion, and it was only by observing that one 
could not see the ground at all plainly, or by noticing that the telegraph poles followed 
one another almost instantaneously, that the speed of the train could well be known. But 
we pass the border ; Carlisle is far behind us, and now we notice what they are doing with 
trees in the south of Scotland. 
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England is well sheltered, generally, by the numerous large trees along the hedge- 
rows and through the fields as stated, but large plantations of trees are not very numer- 
ous, though they are here and there to be seen. On the borders of England there seem — 


- but few even in the fields or along the fences, which are here of stone, and for miles we 
pass over the old border mountains, famous in song and story, but lifting their barren 
slopes towards the heavens, great reproachful witnesses against the hands which long ago 
deprived them of the forests that once crowned their summits and preserved fruitfulness 
on their slopes. As a consequence, the land here is undergoing that process of wasting 
away, both in hill and dale, which has proved fatal to so many fertile countries. 
But once we cross the border into Scotland, a different state of affairs appears. Here 
are still great ranges of mountainous hills, which have evidently for hundreds of years 
been able but to afford pasture for sheep, sheep, indeed, many in number—(we see 
every here and there the stone sheep-folds—1ound enclosures with one door, built round 
in shape that the snow may not drift and lodge as it will in a square ; it blows round and 
blows out, they say here, in these, a useful thing, for our enclosure makers to know) ; but 
of very small numbers compared to the immense extent of pasturage it has taken to 
support them. This is fast being changed. Everywhere along the great hillsides are 
fine plantations of young firs, closely set, covering the grounds for thousands of acres in 
some places, for hundreds in others, and diversifying the immense brown slopes with vast 
expanses of dark green. Most of this has been done within twenty years, and some very 
lately, while the work is still proceeding. Some almost precipitous hillsides many hun- 
dreds of yards in length and height, which had been but three years back pictures of 
stony desolation, washed more and more into gulleys by every rain, are now covered from 
side to side, up to the summit, with little fir trees, set about two feet apart, and making 


the mountain face as beautiful as it had before been repulsive. 


And still as we pass onwards to Edinburgh the same is seen, and it is evident that 
Scotland at least here is re-establishing her ancient forests. Where shelter from wind is 
so necessary, where the wasting effects of heavy rains, unstopped by plantations, are so 
destructive, one would have thought this means would long since have been adopted. 
But there were reasons why the borders were treeless. In Zhe Abbot the owner of a 
border fortress says to his lady, ‘The hand of the industrious Fleming would cover these 
mountains with trees.” “But,” she replies, ‘‘ the trees would be burned by the English 
foeman.” Though this cause has long ceased, yet nations are slow to change their methods, 
and itis only within a hundred years or thereabout that planting has been largely general 
in Scotland, while even as yet it is not so common as many Scotsmen would wish. Never- 
theless, great progress has been made. But we pass the borders’; we are near Edinburgh, 


and soon that old city, the most picturesque in situation and surroundings which I have © 


geen, breaks on the view. 


The chief street runs by the brow of a great ravine. The street is magnificent in — 


buildings and broad stone pavement ; along the ravine edge are great monuments of the 
departed illustrious; across the ravine itself, once a lake, now largely gardens, the great grey 
castle rises, the summit of a great precipice, while rising as high, but less steep, 
street above street, the tall houses of the old town clothe the sides of the opposite hill, 
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Far to the right is city still, on the left are other hills crowned by other monuments, and 
more distant against the horizon is the immense range of mountains, of which Arthur’s 
‘Seat forms an abutment. At night this vast amphitheatre of house and castle, street 


and monument, garden and mountain, spread before you, here in deep shadow, here 
relieved by a thousand twinkling lights, is a picture new to mein city scenery. I should 
like to see it when they adopt the electric light, at doing which, by the way, Britain is 
slower than Toronto. I did not see one in London. 


But my business is not in Edinburgh, and by rail and ferry I seek St. Andrew’s ancient 
town, with its long links sacred to golf, its cathedral ruins, mementoes of the mobs of the Re- 
formation, its ancient towers of an era long preceding, when first Christianity appeared in 
_the then pagan land, its fishermen and fisherwomen in multitudes mending nets worn by 
many a storm and black with preserving tar, sitting in front, smoking mostly the while, of 
rows of stone cottages dating to the sixteenth century, their stone steps trodden into hollows 
by the feet of many generations of tenants ; and after a further journey of some miles 
‘I find Dr. Cleghorn in a mansion émbowered in beautiful woods, woods worthy of so 
_ celebrated a forester, and pass with him a pleasant afternoon and morning in his study 
: piled to the ceiling with forestry literature, und his rooms enriched with many a grizzly 
tiger skin, trophy of his Indian days. Dr. Cleghorn, it is well known, has been of all 
Indian foresters the most successful in preserving the forest in both beauty and profit 
—in fact, he was almost the inaugurator of that great Indian forest department, from 
which we now take lessons in forestry, and which is the nurse of foresters. We look 
through his beautiful garden, and traverse his valuable and well kept woods. “ Foreign 
grown timber,” says the Doctor, enters so keenly into competition with mine that I can 
buy timber cheaper than I can raise it. But that is not the question. Where I have 
land sheltered by woods, I can let it either for pasture or arable land much better than I 
can unsheltered land, and it will much better repay the tenant.” There is no doubt what- 
ever that much Scottish land long practically useless for agriculture, will (when the 
forests now growing give them full shelter, supplemented, as these will be, by many 
| forests which will be planted ere then) be extremely valuable, and will repay those, or 
* descendants, who planted the sheltering trees, and thereby stayed the devastating 
torrents, 
Wind and water are alike necessary to agriculture, but they are like other natural 
iwencies, most valuable when controlled and guided, most destructive when carelessly 
allowed to gain pre-eminence. 
__ From Dr. Cleghorn I receive letters of introduction to various Scottish foresters, 
and proceed next day to the Highlands, and arrive at the Forests of Athol, in charge of. 
the Duke of Athol’s forester, Mr. Macgregor. Close by the picturesque castle of: 
Blair Athol, is the pass of Killiecrankie, celebrated as the spot where, in the full flush 
‘of victory, fell Dundee, known in history as a stout upholder ‘of the Stuarts in Scot- 
land, but far better known to the world as the Olaverhouse of Old Mortality. Here, in 
the now rooftess though strong-walled chapel, is the vault in which he was buried. Mr. 
Macgregor takes every care to inform me respecting. these forests, in which we spend 
Some days. ; 
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Ilow different are the Highlands and their denizens of to-day from the wild scenery 
and wilder inhabitants, the mountain lakes, the inaccessible fastnesses, the numerous. 
armed retainers, of which we read in tales of the last century. Excellent roads pass. 
through them in every direction, railroads traverse the central lines, and at every point. 
of interest stands, large, modern, full of resources, the hotel of the period, with its 
army of liveried waiters, its dinner of five courses, its magnificent parlours and luxurious. 
bedrooms ; its charges, well, about double what I paid anywhere else. They have, 
they say, to be excused extortion. Tourists come only two months in the year. | 
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THE FORESTS OF ATHOL. 


These forests, between the different points at which we examine them, are more 
than twenty miles in length, and cover, or rather intersperse, between two and three 
hundred thousand acres of the Highland country. There is a large nursery, in which are’ 
growing vast beds of larch and Scotch fir, with many deciduous trees, and many of these 
and conifers brought from abroad. The chief, however, are the two first mentioned. They 
are grown in beds without shades, and succeed well. The course is one year turnips, 
with plenty of manure, composted with road scrapings a year before. Then, the turnips. 
off, the next crop is larch or fir seedlings, which grow two years, are transplanted two 
years, and then planted to replace forests or commence them. About three hundred 
acres a year are fresh planted with trees, four feet by four apart, and one or one and & 
half feet high. The method pursued is to cut down some acres, varying from five to | 
much larger amounts, if there be but few trees on the land, and take all off, leave it then 
to lie fallow, and rot the stumps, for some years, three to twenty, there being no scarcity 
of land, and then plant again, changing the kind of tree from larch to fir, or vice versa, 
as they are found to succeed better so. | 

It is to be noted that these forests, though very large, do not cover this immense 
property ; there must, however, be at least thirty thousand acres in planted woods. There 
will, no doubt, soon be much more, as space is plenty. One reason why many hillsides 
are left unplanted is not that it would not be much more profitable, but that tenants on 
adjacent farms owned by the same proprietor, have at present the right to graze . 
sheep on the hills. This, however, is an immense waste of land. Much of it, not worth 
a shilling an acre for grazing, has returned many thousand pounds sterling in trees. We 
pass five cuttings, where are lying many larches, peeled of their bark, (the larch 
bark, though not like oak, will tan the lighter leather), and ready to be carried away as 
lumber. ‘There are not many acres in all, but even these give three thousand pounds this 
year. There is always sale for larch and generally for fir. : 

It is noticed, too, that the land around has been much improved. Where we passed 
many good fields of grass, fit for grazing or mowing, green and rich, are seen. When the 
trees were planted on the hillsides near, we are informed, this was much black heather or bare 
rock. Nothing more forcibly, in any of my journeyings through forests, has shown me the 


great value of forests in benefiting the adjacent land. These fields, their bare hillside, 
. 
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would once hardly keep a sheep; now, many acres being in tall larch forest near 
them, and themselves dotted with trees, they are rich with very fair pasture. They 
would not plough—it is largely rock; but grass they grow well, where nothing but 
heather grew before. 

These forests, the older ones, were planted seventy or a hundred years ago; they- 
are cut when necessary, that is, when mature, or before, if signs of rotting or disease are 
apparent. Disease occurs sometimes, being occasioned, it is thought, by the over close- 
ness of the trees ; not that they were planted too closely, but that they were not thinned 
in time. Another cause, the great hurricane of some years back (the same which blew 
down the Tay bridge), threw down many thousands of trees, which were at once sold, 
and injured many others, which are being since picked out and removed. Every poor 
tree is also taken away—a reversal of previous operations. Formerly, when under. 
inferior supervision, the best trees were thinned out and sold. Now, if the whole be not 
sold in a block on the piece being cleared, only those which are poor are taken, and the 
best left till the general clearing. The destruction spoken of, which laid the trees of great 
valleys as prone as the mower’s swath, is being remedied ; everywhere the hills are bright 
again with the small‘evergreens which have been planted from base to summit. Thus, 
the beautiful glen and mountains of Bruar Water, which Burns found bare of trees and, 
wrote his celebrated poetical petition concerning, was planted according to his wish, and 
was some years ago covered with tall trees, which were, however, nearly destroyed by the 


hurricane mentioned. The trunks were sold, the debris cleared, and now all will shortly. 


be forest again. 


THE HUMBLE PETITION OF BRUAR WATER. 


My Lord, I know, your noble ear 


ie Woe ne’er assails in vain; 


Embolden’d thus, I beg you’ll hear 
Your humble slave complain, 

How saucy Pheebus’ scorching beams, 
In flaming summer-pride, 

Dry-withering, waste my foamy streams, 
And drink my crystal tide. 


The lightly-jumping glowrin trouts, 
That through my waters play, 

If in their random, wanton spouts, 
They near the margin stray ; 

If hapless chance! they linger lang, 
I’m scorching up to shallow, 

They’re left the whitening stanes amang 
In gasping death to wallow. 


Would, then, my noble master please 
To grant my highest wishes, 

He'll shade my banks wi’ tow’ring trees 
And bonnie spreading bushes, 

Delighted doubly then, my Lord, 
You'll wander on my banks 

And listen mony a grateful bird 
Return you tuneful thanks. 
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The sober laverock, warbling wild, 
Shall to the skies aspire ; 

The gowdspink, music’s gayest child, 
Shall sweetly join the choir, 

The blackbird strong, the lintwhite clear, 
The mavis mild and mellow, 

The robin pensive autumn cheer, 
In all her locks of yellow. 


Let lofty firs, and ashes cool, 
My lowly banks o’erspread, 

And view, deep-pending in the pool, 
Their shadows wat’ry bed ; 

Let fragrant birks in woodbines drest 
My craggy cliffs adorn ; 

And for the little songster’s nest, 
The close embow’ring thorn. 


The wild beauty of these. deep glens and overhanging mountains is not to be 
<lescribed ; it is altogether different from any other scenery I have observed. But 
‘here to me they have a peculiar charm. While elsewhere one may see great mountains 
‘enclosing sheets of water, picturesque, no doubt, but barren all—heath above heath, and 
rock piled on rock, here the hill slopes rise to the clouds and beyond them, for they 
‘shroud their summits, but from the peak down to the deep lake border, and spreading right — 
and left on the hill faces out of sight, all is rich with waving woods, All trees are 
here; there are great forests of oak, wide plantations of larch, firs in dark masses every- 
where, silver birches without number. The forests of Athol give, in fact, specimens of. 
all Scottish methods of hill forestry. They are being, as remarked, extended. The fores- 
‘ter’s opinion is that where jand is worth two or three dollars an acre rent he would not 
plant it ; but then, he remarks, there is any amount of land on hand worth but a quarter | 
dollar an acre, and we should plant that. Coming from a land where we plant little and 
‘cut much, it is strange to see people plant large expanses which they never expect to cut, 
for 80 years, the forester says, 1s as Soon as he would make his final cutting of Scotch 
fir. But it is cheering to see that there are yet people willing to do something for the: 


future. 

In passing through the Highlands, the most important forests will be found situated 
near Perth, Elgin and Inverness, which three counties contain nearly 250,000 acres of 
forest, and throughout these the kind of trees growing varies to a considerable exten 
with the height above the sea. For instance, up to 300 feet the oaks, ashes, elms, and, 
in some places, beeches, grow remarkably well, but when we climb the mountain sides 
to the height of 400 feet, great dark expanses of firs and larches, with many a bright 
stemmed birch between, cover the slopes in all directions. The soil is evidently remark- 
ably well adapted for trees, and the frequent moisture common to the region seems 


supply them with all necessary to their growth. 


e ; 
Not everywhere, however, in the Highlands are forests given fair opportunity of 
growth. In many places the fences and gates which defend the forests are not used fo 
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the purpose of keeping cattle out, but for that of keeping them in, so that it may be 
imagined the forests have little chance of perpetuation. In fact, the young trees and 
underwood are constantly, on certain plantations, destroyed by sheep and cattle, so that 

_ when the present mature trees are gone there will be none ready to succeed them. The 
whole must then, by the method previously described, be cleared, the stumps left to rot 
for a long term of years, and the forest, if another forest be desired, planted again. — It 
may be mentioned that nearly everywhere on this side of the Atlantic, as far as I have seen, 
they cut down trees with a saw, not with an axe, according to our practice. It is very 
odd to see a newly-cleared forest without any stumps above the earth, all that is left 
being the flat round tables level with the ground. 


Two beautiful forests, however, among others, are here conducted on a -better 
principle, the one near Grantown and the other at Beauly. Here sheep and deer are 
excluded, the young trees are properly thinned by hand, and as trees grow mature they 
are cut down, and these forests, {perpetually reproducing themselves, form splendid 
examples of how ready Nature is to second the efforts of the forester when he endeavors 

_ to grow a forest, and not at the same time expect a grazing ground on the same spot. It 
is not to be supposed that cattle need entirely be excluded from forests. It can be so 
managed, by allotting to them certain portions of the woodland at a certain age of the 
trees, that they do no harm ; but their general and uncontrolled presence is ruin. It isto 
be remembered, however, that there are many factors at work here against the forest ; 
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the right of shooting sells high, grazing interests are powerful, and pecuniary necessities 
induce many a Highland proprietor to graze a forest on a hillside, or to let as a shooting 
ground a vast extent of land which, were the capital easily obtainable and the proprie- 
tor’s needs not of the moment, would, in thirty or forty years, pay far better as a forest 
than in any other manner. 


Fir timber is now about 16 cents per cubic foot, and larch about 30. The heath 

near Forres, celebrated in Macbeth, is now a forest, and would be well worth—that is the 

~ wood on it, it is fir—$250 an acre to any buyer. Some forests of Scotch firs are held at 
$700 per acre, and some of larch at $1,000. These have been planted generally about 
40 or 50 years. In cases of buying in this way, the wood merchant does all the work of 
: cutting. Generally, in case of larch, he peels the tree for bark first. It tans light leather 
well. A cleared larch plantation, ready for carrying off the wood, looks like nothing so 
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~ much as a lot of immense peeled willow switches, lying on the ground. 


The plantations and forests in Athol, also, are well cared for. I traversed many of 

| _ them, and saw no cattle or sheep and but a few deer, ,When we speak of cattle injury, also, 
itis but relatively. In Canada enough cattle toruin a wood:often have full opportunity 
_ of so doing; in the Highlands one sees few sheep or cattle in the woods, and sees an 
extent of woods which a few cattle can but little injure. It is where a proprietor of 
limited woodland encloses there a goodly number of beejsts that damage is done. But, 
take the Highlands altogether, the traveller sees that here many woods are planted, many 
bare moors being covered, and much occasional profit obtained by the sale of wood. 
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SUMMARY. 


In making a summary of this British examination the chief points, perhaps, note 


able, are as follows: 


Though land is there, of course, very valuable for agricultural and grazing purposes,. 
many large forests are maintained, partly for the home supply of wood, which is turned 
there to many purposes little thought of in Canada (namely, the making of naphtha, charcoal 
and the like), besides those of ordinary fuel and constructive purposes, partly for well- 
understood climatic reasons. But it is to be observed that, if these forests were for sale 
in small portions, as with us, they would surely be bought up by small proprietors and cut. 
down as the forests all over America have been. It is owing to the better feeling of 
leading men of the community that the interests of private individuals have not been 50. 
subserved as to give them the opportunity of committing this injury. 


The next point to be noted is that all over the greater portion of England the fields. 
are separated by hedges, often tall and thick, often raised on banks, and that the fields. 
are generally small. Along these hedges, singly or in rows, stand many fine trees of various — 
descriptions, generally deciduous, often with the lower branches trimmed off some distance 
up the stem. Moreover, many small plantations intersperse the fields, placed, it is easily 
seen, where land was least valuable for grazing or the plough. Here a steep hillside is — 
trees from base to summit; there, an out-of-the-way corner, carefully planted, is rich with — 
oak and chestnut ; here again some more enthusiastic tree-lover has devoted a good level 
field to timber trees alone. The effect of all this is that, travel as you may through the 
Island, you notice few places where the wind possesses its full, unhindered sweep over the 
fields. The tenants, individually, would often cut down the sheltering tree, acting on a 
principle, far too common in America. namely, “ Let me hope that my neighbor will grow 
trees, and that my fields, devoted solely to grass and grain, will obtain the benefit of his 
adjacent groves.” But the landlords, with a more intelligent and abiding interest. in the } 
land, preserve the trees. The value of timber there has, no doubt, somewhat to do with — 
this ; but much is owing to the desire of the landlord to preserve his estate in order and ; 
beauty, as well as in mere grain-growing proficiency, and the result is the maintenance of — 
a very large number of trees, and of a very fair amount of shelter to the principal farming 


portion of the country, not to mention the undoubted benefit derived from the better 
distribution of the rainfall which the presence of interspersing trees and plantations will 


occasion. é 
In passing certain districts of hilly land there, where stone fences, or no fences, were | 
the rule, and where very few trees were seen, it was evident that the washing of the rain, 
there being no groves to hold back the water, for ages, has much impaired the fertility of . 
the soil. These tracts were undoubtedly once forest—the Island being originally covered — 
with woods, and then these hills and valleys, since injudiciously too thoroughly cleared, had 
a much better soil. I have seen precisely the same evidence in New England, where, as 
some of. the descendants of the Pilgrims informed me, their ancestors cleared a heavy 
forest and had for many years excellent crops, but the mania for over-clearing prevai.:~ vt 
there as elsewhere, they did not leave sufficient forest to preserve due moisture in the land 
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and at present the soil is almost utterly worthless. That it had been different formerly 
“is evident by the ruins of many rows ofcostly stone fences, the land being once so valuable as 
to induce. dividing and sub-dividing into smaller lots, the whole being now apparently 
scarcely fit to support a dozen rabbits. In any land of hilly formation the destruction of 
all forest means the wasting away of the soil. Even on the prairies, when once the heavy, 
, matted prairie grass, which took the place of sheltering forests, is gone, the process of the 
water carriage of the soil to the rivers immediately commences, and soon where once a 
hundred bushels of corn grew to the acre we must be content with thirty, or we must 


bring manure to replace what we have allowed to wash away. 


That the practice of maintaining sufficient tree shelter is doubly and trebly remunera- 
tive, no one can ask more decided evidence than such an examination as I have just made 
of Britain gives. The crops raised there, both of grass and grain, in the latter far 
‘Snrpass, in the former enormously surpass, acre for acre, the best average of American 
produce. And as I find also in that country, in such parts as the borders between England 
and Scotland, where all trees have evidently been removed centuries ago, long 
stretches of washed, wasted, poverty-stricken land, as in America under similar conditions ; 
and as I also find that in such parts as the Highlands of Scotland, where land long barren 
has been planted with trees and in forest for the last hundred years, the foresters in 
charge, most reliable persons, some of whom have lately given evidence before the Royal 
Commission on forestry matters, inform me that all land near the influence of the plan- 
tations has quite changed its character, and where it was utterly barren and stony it now 
gives good pasture, I think there is every reason for believing that the great overplus 
of their average produce in England, compared with ours, is not due so much to any 
different system or superiority of farming, as to the fact that the moisture is distributed 
and retained by the shelter preserved in the country. | 


I remarked that it is apparently not due to superiority of farming. To me an Eng- 
dish field, save that it is generally sheltered by trees and almost always by hedges, looks 
much like a Canadian one. The harvests of hay and grain were cut as ours, by machines, 
and what ploughed fields I happened to see were no better, if so well ploughed as I have 
seen Oanadian fields. For artificial manure I cannot speak, but as far as barnyard manure 
is concerned, I have often seen Canadian fields manured twice as heavily. But it must 
‘be remembered that it was summer, and they manure mostly in winter in Britain. 
‘Their rich grass land must afford large amounts of manure. Where trees ard kept there 
Brill be adjacent grass, and manure is thence obtainable. Our people certainly seem to 
— harder and do more farming in a day, man for man, than theirs. It appears to me 
| that the rainfall occasioned by the nearness of the Gulf Stream is retained and distributed 
by the tree shelter preserved in England, and that here may be found the principal cause 
of their better crops. Land in Britain, in short, seems much in the same state in which 
Iremember land in Canada when much forest yet remained in its vicinity, preserving a 
richness and moisture we may search for in vain when the forest is largely gone. And 
here a word should be said about rainfall. Shelter is valuable in some countries, not to 
increase the rainfall, but to distribute it and to prevent its injurious effects. If Britain 

preserved no tree shelter, the heavy rainfall which would then occur at certain times 
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would wash the good soil away, as it has done in certain places I have mentioned. This 
I have found occur frequently in Canada, near Lakes Erie and Huron especially. We . 
are more subject to it, as our soil does not seem to have the depth of English soil, and our — 
climate is more parching, 2. e., tending to dust, which easily washes away. j 


Any one who has had experience in clearing American forests knows that a certain | 
principal element in the life of the soil, the humus, the rich depth of earth which underlies the 
original forest, seems altogether to vanish from the fields after a few years cropping, where | 
the acres are open to the sunand wind. A reasonable explanation of this will certainly be 
found when we remember that this humus came largely from the atmosphere, being the resuit 
of the rotting of many successive generations of leaves, which themselves owed their growth 
to the atmosphere principally. While the humus was in the forest, itcould neither bedried up — 
by the sun nor washed off by the rain. When we clear the land we reverse the conditions ; 
we allow the sun to beat on the bed containing it ; it is a substance of easy evaporation, 
and a large portion of it escapes to the air from whence it came. Then floods of rain 
passing over the land, carries the rest, being Jight, to the hollows, the rivers, and ultimately — 
to the lakes or the sea. This fact alone is ample to account for the difference of English 
and Canadian crops. But what then, it may be asked, is to be done? We must have 
fields, and cut down forest to procure them. Undoubtedly, but we should leave planta- 
tions interspersing, and trees here and there, as is done i in the land into the practice of which 
I am examining. | 


The condition of superiority in English soil is largely maintained by the action of 
Government in maintaining forests, in that of large landholders acting on the same line, 
and in that of landlords throughout the whole country refusing to allow the cutting down — 
of the numerous scattered trees and small plantations which everywhere dot the land, 
also their encouragement of the constant planting necessary to renew losses occasioned by 
use of timber. To produce the same result here we must look, it would appear, to our 
lords, and to our governing classes, backed and incited to action, by the moral assistance 


well-to-do farmers, who most nearly approach, with us, to the status of the English land-— 


of our reasoning and. contemplating citizens, as expressed through the press and elsewhere. 

Much has undoubtedly been done in Ontario by the distribution of forestry heen 

and the establishment of forest guards, in both of which I am glad to notice the Province 

_ of Quebec is.about to imitate our work. But much yet remains to be done ; we are vot 

but on the threshold of forestry. , 
: 


T notice in American papers some criticism of an idea which should now be removed 
from criticism—the well-known influence of forest on rainfall. We are no longer left to 
conjecture on these matters. The Governments of Russia and India have had, for ove 
twenty years, hundreds of experimental stations in full activity, and we now have the 
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reports of their observations. 4% 
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DUNES OF GASCONY. 


Very great interest has frequently been expressed in the forestry operations by which, 
the French government, working at intervals, when necessary, throughout the greater part 
of this century and a portion of the last, have succeeded in changing what was a desert of 
sand, over a hundred miles in length, on their coast, into a productive forest. Moreover 
this desert was rapidly passing inwards, and covering village, field and garden, insomuch 
that one of the first officials connected with the works used to fasten his horse at night to the. 
spire of a church, which, longoverwhelmed with sand, lay forgotten below. Eightor more miles. 
in width had been already covered, and, as will be seen by reading the account given by 
Major Bailey, from whose interesting pamphlet these extracts have been taken, the sandy 
desert was in full process of rolling inward and devastating the whole district. The former. 
desert, now a forest, employs a large population in forestry work, not to mention the. 
population further inland, who would have long ago been forced to retreat before the sand- 
hills. An excellent lesson to be learned here, so far as applicable to Ontario, is that 
wherever wastes of soil, no matter how poor, exist, it is possible to grow productive and 
remunerative forests thereon. Nothing can be more barren than this sea-sand, washed, 
clean from all vegetable matter by ages of marine trituration, yet on it the pine grows, and 
grows well. We have many a field in Ontario which produces nothing, yet would welk 
produce trees. On the sandy lands of Massachusetts, down by Cape Cod and South 
Orleans, I have seen them sowing pine seed over many acres, in some cases dragging it in. 
with the harrow, in some drawing a furrow, but in many cases on the light soil without 
any preparation, trusting to the rain to beat it sufficiently deep into the sand to ensure 
germination and give the sprouting roots a hold on the soil. Forests of considerable size. 
are growing there sown in all three ways, and there appears little difference in the success. 
of the different methods. There are many places in Ontario where pines or other trees 
(though pines seem the surest in taking on such land) might profitably replace a waste of 
gand, with here and there a scant herbage, neither fit for meadow nor pasture, thereupon. 
Even close to Toronto, in our own High Park, there are some seventy or eighty acres of 
grass, part of which, about the centre, is patches of blowing sand, each year widening, 
and which would in time, if not checked, ruin the whole expanse of grass. All of this, 
and such as this, were far better in trees. But the reader will find, in what follows, 4n 
interesting description of the most successful experiment, on the largest scale in the modern 
world, in changing utter and extending barrenness of sand into valuable forests :— 


From the mouth of the Gironde down to Bayonne, a distance of some 125 miles, the. 
western portion of the departments of Gironde and Landes forms a vast plain, about 18 
or 20 miles wide, the soil of which is sandy and extremely poor. This tract of moorland 
(landes), which gives its name to the southern of the two departments, is inhabited by a. 
population, formerly almost entirely pastoral, whose villages are scattered over it, and 
who cultivate scanty crops upon the fields surrounding their dwellings. But from time. 
immemorial, and until comparatively recent years, the landes have been subjected to a. 
never-ceasing invasion by sand, which, driven over the plain from the sea-shore, in the. 
form of moving hills, called dunes, has completely covered a strip of eight or nine miles. 


_ in width, and would, if unchecked, have ultimately laid waste the entire district. The 


aspect of the country, before steps were taken to improve its condition, must have been 
in the extreme ; the dande rase, or barren moorland, stretching towards the. 
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"sea, was bounded by the dunes blanches, or white sandhills, which, rising near the coast — 
to a hight of some 230 feet, had already buried below them many a village spire, and — 
their irresistible advance seemed to render certain the destruction of everything lying in 
their path. The church of Mimizan has been thus partially covered; and, at a short 
distance from the village, a mound was pointed out to us, under which lies a buried ham- — 
let. The village church of Soulac was completely overwhelmed, but was disinterred a 
few years ago; and M. Lamarque told us that he often ties his horse’s bridle to the top 
“of a certain church steeple! , 


But this state of desolation no longer exists. The barren moor is now stocked with 

‘a nearly continuous forest of the cluster pine (Pinus pinaster), which, covering also the 
rolling dunes, has completely arrested their advance ; and from various elevated points — 
which we ascended near the coast, as well as from La Truc, in the forest of La Teste, the — 
‘dark green undulating upper surface of the pine forest meets the deep blue of the western _ 
sky, and, looking landwards, there is nothing else to be seen. Indeed, throughout the — 
many miles which we travelled by rail, by carriage, or on horseback, through this part of | 
? 


the country, we became weary of the monotonous appearance of these trees. They are, 
nevertheless, undoubtedly the saviours of the land. They not only avert the destruction 
of existing fields and villages, but also profitably occupy vast areas of sand-hills, and of 
the low-lying, marshy and unhealthy ground between them, thus providing employment 
for the population, who are nearly all engaged, during the summer months, in the collec- 
tion of resin, and, at other times, in felling, cutting up, and exporting timber, or on other 
work which the forests offer to them. The people, however, still keep large flocks and 
herds, the guardians of which are to be seen mounted on stilts about three feet high, driv- 
ing or following their animals through the dense undergrowth of prickly gorse and other 
‘shrubs. 


The climate may be described as a mean between that of the Parisian and Provengal 
regions ; the annual rainfall of from 28 to 32 inches, being well distributed, so that the 
‘air seldom becomes excessively dry, as it does during the summer on the shores of the _ 
Mediterranean ; and thus, where the quality of the soil admits of it, a fairly varied vege- 
‘tation is produced. But this condition is rarely satisfied, for the deep soil of the dunes 
‘is excessively poor, and the number of species found growing on it is extremely limited. 
Very few shells are found on this coast, the soil containing but little lime, and not more ~ 
‘than from three to six per cent. of substances other than fragments of quartz. Itis sur- — 
prising to note what a luxuriant vegetation is produced under such circumstances. The _ 
cluster pine, which is mixed in places with a few oaks (Q. pedunculata), and a small pro- 
portien of other species, attains considerable dimensions ; while there is a dense under- 
growth, consisting of broom, gorse, heather, ferns, and other plants, which flourish on 
Siliceous soil. On the old plain of the Jandes the sand is mixed with a considerable 
‘quantity of vegetable débris, and contains much iron, an impermeable stratum of ferrugi- 
nous sandstone (alzos), mixed with more or less organic matter, lying at a short distance — 
below the surface. 4 


The first works were undertaken here, in the year 1789, by M. Bémontier, an — 
engineer, whose memory is honoured at Labouheyre by a bust, mounted on the same © 
pedestal upon which, until the days of the Second Empire closed with the disasters of 
1871, stood the statue of Napoleon III. Tempora mutantur! The Forest department — 
took charge of the operations in 1862. But it is certain that the cluster pine either grew _ 
‘Spontaneously in this region, or had been introduced, long before M. Brémontier’s time; _ 
for in the old part of of the forest of La Teste, near Arcachon, we saw trees which must 
have been 200 years old, and the process of extracting resin from which had apparently — 
been carried on for at least 150 years. This pine, which now constitutes the principal — 
wealth of the district, is eminently adapted for the use to which it has been put ; it grows 
‘splendidly on the soil and in the climate of the south-west coast, while it possesses a well- — 
‘developed tap-root and strong lateral roots, which send down numerous se ondary vertical ; 
roots to force their way deeply into the soil, thus holding it together, and enabling the 
tree to draw its supply of moisture from a considerable depth ; at the same time the resin — 
‘which it yields is a most valuable product. Although the cluster pine is found north of — 
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the Gironde, it is there much less vigorous and yields less resin; while in the valley of 


the Loire it no longer grows spontaneously, and it there loses nearly all its valuable 
qualities. 


A special law relating to the dunes was enacted in 1810, its principal features being 
that the State can order the planting up of any area which, in the public interest, requires 
to be so dealt with ; and that when the land belongs to communes or private proprietors 
who cannot, or do not wish to undertake the work, the State can execute ft, reimbursing 
itself, with interest, from the subsequent yield of the forest. As soon as the money has 
been recovered in this manner, the land is restored to the proprietors, who are bound to 


maintain the works in good order, and not to fell any trees without the sanction of the 
Forest Department. 


CONSTRUCTION OF THE WoRKS. 


The dunes are formed by the combined action of the wind and sea. Each ebb tide 
leaves a quantity of sand, a portion of which dries before it is covered by the next flow, 
and it is then liable to be blown away by the wind. The individual sand-grains, which 
are not, generally speaking, either sufficiently large to resist the force of the strong west- 
erly breezes that blow from the sea towards the low plain which bounds it, nor sufficiently 


_ small to be carried away in the air in the form of dust, are driven along the surface of 


the ground,rarely rising to a height of more than one-and-a-half or two feet above it, until 
they meet with some obstacle which arrests their course, and thus promotes the formation 


of a little mound. Up this succeeding sand-grains are propelled, and on reaching its 
- summit they fall down the sheltered reverse slope at a steep angle. In this manner sand- 


hills or dwnes,rising sometimes to a height of 200 to 250 feet, are formed,the line of their 
crests being, generally speaking, perpendicular to the direction of the prevailing winds, 
that is, in the case of the tract between the Gironde and Bayonne, parallel to the general 
line of the sea-shore. This action is not completely regular. The formation of some of 
the dunes is commenced close to the sea, while others have their origin at some distance 
from it ; and fresh importations of sand either add to the bulk of those already existing, 
or, being blown through breaks in the chain, pass on till they encounter some,other 
obstacle. But the sand-hills themselves are kept moving slowly landwards by the wind, 
which drives the upper layer of sand from the gently-sloping outer face up to the summit, 
whence it falls down the steep slope on the landward side, and this process being con- 
tinued whenever there is enough wind to produce it, the dunes are moved, or rather 
rolled, inland by slow degrees ; and as fresh ones are formed near the sea, which are in 
their turn moved onwards, it follows that, in the course of time, the whole surface of the 
plain has become covered with sand-hills for a distance of several miles from the coast. 
The rate at which the sand thus advances is very variable. Sometimes, during many 
months, there is no perceptible encroachment, while at others the movement is very rapid, 
amounting to 60 or 70 ft. in the year; the average annual rate is said to be about 14 ft. 
But the sand-hills do not move at an uniform rate of speed. Some, overtaking those in 
their front, becomed merged in them; while they will undergo changes of height and 
form, so that the whole surface of the country is continually in motion, being turned over 
and over to a great depth, and under these conditions it is impossible to grow anything 
on it. The source of the evil lies at the sea beach ; and the first thiag to do evidently is 
to stop fresh importations of sand ; while as regards the dunes already formed, it will be 


seen from what has been said, that the movement, at any particular time, is confined to 
_ the sand then at the surface, and if this can be fixed during the time necessary to enable 


a crop of herbs, shrubs, and young trees to be raised upon it, the movement of the entire 


mass will have been arrested. 


_ We rode from St. Eulalie, through the forests, to the coast near Mimizan-les-Bains, 
where M. Lamarque explained to us that the system by which this is accomplished con- 


_Sists in promoting the formation, by the wind, of an artificial dune, close to the sea, and, 


generally speaking, parallel to it at high tide. This mound absorbs the fresh importations 
of sand; while, under its shelter, sowings are made, which, extending gradually inland 
‘i parallel bands, fix and consolidate the surface of the naturally-formed sand-hills ; ulti- 
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mately the artificial dune is itself planted with trees, and the evil is then cured for so 
long a time as care is taken to maintain the works, which are commenced as follows :— — 


At a distance of about 165 yards from high-water mark, a wattled fence 40 in. high 
is erected, the pickets being driven 20 in. into the sand. This serves to arrest the sand, 
which is heaped up on the seaward side, a portion of it filtering through the wattles, 
After a time the fence is overtopped, and the’ sand, blown up the outer fence, forms a 
steep slope on the other side. A second wattled fence is then erected, about 63 ft. behind 
the first, and the space between the two becoming filled up, and a mound rising over it, 
the sand which falls over stands at a high angle against the reverse side of the second 
wattle. In the centre of the mound, a palisade of planks, also 40 in. above and 20 in. 
below ground, is erected—the planks, which are of pine sapwood, 7 in. or 8 in. wide, and 
11 in. thick, being placed #ths of an inch apart. When the sand drifts up against them, 
a ‘portion of it falls through the intervals, thus affording support on the other side ; and 
when they have become nearly covered, they are raised about 2 ft. out of the ground by 
means of a hand-lever and chains. This operation, which we saw performed, is repeated from 
time to time, until the barrier has attained a height of about 25 feet, when a third wattle 
fence is constructed, at a distance of from 5 to 64 ft. behind the inner slope ; and the 
top of the barrier is strengthened by means of a line of small fagots formed of pine 
branches, gorse, and other shrubs, which are half-buried vertically in the sand. The 
fagots, each of which weighs about 45 lbs., are placed at distances of 44 feet from centre 
to centre. During the time that elapses before the last fence is overtopped, the palisade 
is not raised, so that the width of the base is increased, and the top becomes broader and 
rounded. When the palisade, which is now moved back a short distance, is overtopped, 
it is raised as before, an additional wattle being placed in rear of the work ; and the 
building up of the mound by the action of the wind is continued in this manner, until it 
has attained its maximum height of from 40 to 45 ft., when its breadth is allowed to 
increase, until it stands ona base about 330 ft. broad. The foot of the outer slope is then 
about 100 ft. distant from high-water mark, the top being at least 165 ft. broad, and the 
slopes standing at 35 or 40 degrees. This result is usually attained in from 15 to 18 
years, but the rate of the barrier’s growth is by no means regular. Strong and steady west 
winds are the most favourable ; but when the sand is raised by squalls, it is sometimes 
carried inland in considerable quantities. The artificial dune must be broad at the top, 
and its profile must be such that the most violent storms do not easily “ take hold” of it; — 
but if these conditions are fulfilled, its maintenance is easy and cheap; and if the base 
of the outer slope be kept at the prescribed distance from high-water mark, the sea, even — 
if it reaches it during exceptionally bad weather, does the structure but little damage. 

The surface of ae mound is consolidated by fagots, 12 to 14 in. in Berean nee and — 
14 to 16 in. apart, buried vertically to a depth of 16 in. in the sand, and projecting 8 to | 
16 in. above ground. It is also sown with gourbet (Arundo arenaria), about 13 tbs. of © 
seed being used per acre. This plant, which is a kind of grass,* with an underground 
stem and strong interlacing side-roots, has a remarkable power of keeping its head growing ; 
above the surface of the rising mound, the particles composing which are held firmly 
together by it. The sand subsequently left by the tide, either travels along the shore, orl 
is taken up again by the sea and deposited elsewhere. An artificial dune, “constructed 4 in ; 
the manner above described, now extends along the coast for a distance of 125 miles, from 
the Gironde to the Adour. | 

As soon as the further importation of sand over the country has been arrested by the — e 
palisade, and the covering of the future plantations has thus been guarded against, the 
sowing of the ground in rear of it is at once undertaken. This is effected in successive — 
parallel belts of about 20 yds. wide, commenced at the distance of 5 yds. from the line to — 
which the inner slope of the dune will attain when it is completed. By beginning at this — 
point, and working gradually away from the sea, the plantations are secnred againsta 
injury by sand which has already passed the line of the barrier. If the sowings — 
were begun elsewhere, they would soon be covered by the advance of the naturally-formed 
dunes over them. 
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Syn. Psamma arenaria, Hooker. 
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The land to be operated upon is roughly levelled, and a mixture consisting of 11 ibs. 
of pine seed, 7 lbs. of broom seed, and 5 lbs. of gourbes per acre, is then sown on it broad- 
cast, a palisade being erected at its inner limit, so as to prevent the seed from becoming 
buried under sand, carried over it by land breezes ; this structure is moved back as the 
work progresses, so as to serve for the protection of other belts, as the sowing of each is 
in its turn undertaken. The sowings are carried on from October to May. The seeds are 
covered with branches and brushwood, laid like tiles or thatch, with their butt-ends towards 
the sea, and kept down by means of sand thrown upon them. The surface is thus: 
temporarily protected, until the plants have had time to grow up and take hold of the soil. 
If the covering of branches is at any time disturbed by the wind, they must be at once 
readjusted ; and should it be found that any damage has been done to the seeds or seed- 
lings, the ground must be re-sown and re-covered with branches. The cost°of the entire 
work is said to amount to about £8 per acre. We unfortunately did not see it in 
progress, but we saw some ground that had recently been treated in the manner 
described. 

We visited the artificial dune of St. Eulalie—Mimizan, which is now nearly completed, 
and M. Lamarque explained the system to us. This barrier commenced eighteen years 
ago, is now about 40 feet high, and, all the ground inland having been sown, there is. 
nothing but young pine forests to be seen as far as the eye can reach. What is now 
required is simply to maintain the artificial dune, which is done most scrupulously ; and 
whenever any movement of the surface commences, fagots are at once planted, and the 
surface is re-sown and covered. This operation was being carried out in places during 
our visit, and we were assured that, if such precautions were neglected, the entire work 
would soon be destroyed. We saw, indeed, two instances where want of proper super- 
vision had already produced this result. The first of these was a few miles south of 
Arcachon, where the land was sold, in 1863, toa private proprietor, who neglected to 
maintain the artificial barrier ; and, consequently, a ‘‘ white dune” is now in process of 
formation, and is gradually ingulfing the pine forest established behind it. Some endea- 
vours have been made to arrest the movement of the sand by the erection of wattled fences. 
inland ; but these are of no avail, and the treesare being slowly but surely overwhelmed. 
As we mounted the new dune from the side of the sea, we found the trees more and more 
deeply buried ; and at its summit we actually walked over the crowns of some which were 
completely covered. On the land side, the sand falls down in a steep natural slope, at 
the foot of which are seen masses of young seedlings, carpeting the ground between the 
older trees from which they have sprung. It is said that nothing can be done to remedy 
this state of affairs, on account of the conditions under which the land was sold, but special 
legislation seems urgently needed. ‘ 

The second instance was seen a little south of the Mimizan dune, where, the subor- 
dinate in charge having neglected his work, the wind got under the covering of branches 
for a distance of several hundred yards inland, and thus caused the formation of a number 
of large holes or pits with steep sides. If these were not dealt with, the whole forest 
would soon be destroyed. Matters have already gone too far to admit of mere local treat- 
ment ; and the only thing to be done is to dig up the gowrbet and other vegetable growth 
and allow the artificial dune to be breached, so that the holes may be filled up by the 


- agency of the wind that caused them. But when doing this it will be necessary to erect a 


wattled fence on the inner side of the damaged surface, so as to prevent the sand from 
being carried too far inland. A fresh layer of sand will then deposit itself over the plan- 
tation ; and when this has occurred, and the surface has thus been restored, the artificial 
dune must be re-formed, and the sowings re-made. We were assured that no other course. 
is possible. This is an excellent instance, showing what incessant care and watchfulness 
are required to carry out an undertaking of this kind successfully. 

The enemies of the forests are our old acquaintances the graziers and the fires; the 
former, mounted on their tall stilts, driving their flocks wherever grass is to be found,— 
that is to say, where the young seedlings are growing. It is said that article 67 of the 
Forest Code (which provides that grazing rights can only be exercised in those blocks 


_ which are declared out of danger by the Forest Department) cannot be brought into force. 
here, which seems a great pity. Fires cause very great damage ; for not only is the under- 
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growth of shrubs, and the mass of dead leaves and needles on the ground, extremely 
inflammable, but the pine trees themselves aresoalso. Conflagrations are sometimes caused 
intentionally by the shepherds, who desire to extend the area of their grazing gronnds ; 
but they are also fregently due to accidents, and it is said that they are sometimes caused 
by sparks from the railway engines. When they occur, they are most destructive in 
their effects. In passing along the railway, at a distance of a few miles from Arcachon, 


we saw a large tract which was completely bare, the entire forest having be2n burnt off 


it. Unfortunately there is no special legislation here, such as exists in the Maures and 
Esterel ; and nothing can be done but to cut fire-lines from 30 to 70 feet wide, round, 
and at regular intervals through, the forest, so as to divide it into blocks of 250 acres each. 
These lines serve as roads, and as starting points for the counter-fires, which are 
lighted when occasion requires it, in order to prevent the spreading of the flames. On each 
side of the fire-lines, as well as along the main roads and railways, the undergrowth is 
carefully burnt off, so as to diminish the chance of accidents; and every third year the 
lines themselves are dug up and all roots are extracted. This work, which is usually 
performed by women, whom we saw using a tool something like a large Indian hoe, costs 
about 5s. per acre of fire-line, The trees are sometimes attacked by a species of fungus ; 
and it is customary to dig trenches round those which show signs of this malady, in oder 
to prevent its spreading further. : 


It is very difficult to give figures accurately representing the annual yield of these 
forests in cube resin, but it is put down at from 200 to 400 Ibs. per acre, the price obtained 
at the factory being from 14s. 6d. to 16s. 6d. per 100 ibs. It is also stated that a tree, 
tapped so as to not cause its death, yields annually from 64 to 10 ibs. of resin, a very 
large one having been known to give about 16 ibs. Some figures relating to last season’s 
sales in the Gartey and Pilat blocks of the forests of La Teste may prove of interest. The 
right to tap and fell, within five years, 7,528 trees, aged from sixty to eighty years, and 
constituting the final felling on an area of 118 acres, was sold for £1,592. This gives nearly 
£13, 10s. per acre, anda little more than 4s. and 2d. per tree. The yield was estimated 
to be 245,055 cubic feet of timber, 125,158 cubic feet (stacked) of firewood, 2,082 cwts, of 
crude turpentine. It must not be forgotten that the above is the revenue for the last 
five years only ; previously to this, thinnings have been disposed of, and the trees now 
sold have been tapped since they were about thirty years old. . 


- MANUFACTURE OF RESIN. 


When travelling from Bordeaux to Arcachon, we left the railway at La Teste to visit 
a resin factory close to the station. 


The crude resin, brought to the factory in casks, is, notwithstanding the precautions 


taken, found to be mixed with a certain quantity of foreign substances, such as earth, 
chips, bark, leaves, insects, etc. After adding about 20 per cent. of the solidified resin 
(barras), scraped from the cuts, it is heated moderately in an open caldron, so as tobring 
it into a liquid state, when the heavier impurities sink to the bottom, the lighter ones 
rising to the surface. The liquid resin thus obtained consists of two distinct substances, 
viz., colophany, which is solid at the ordinary temperature of the air; and spirit of tur- 
pentine, which is liquid and volatile, and some of which is lost ifthe caldron is over- 
heated. These two substances are separated by distillation in the following manner :— 
The liquid resin is allowed to run through a strainer into a retort, a small quantity of 
water being introduced at the same time. The rising steam carries the apirit of turpen- 
tine with it, and both are, after passing through a refrigerator, caught, in a liquid form, 
in a trough placed to receive them ; the spirit being lighter than the water, lies over it 
and is easily drawn off. The colophany is than allowed to run out of the retort, and 
passing through a sieve, is caught in a vat below. Thence it is poured into flat metal 
dishes, and allowed to harden in the sun, under which process the finer qualities attain a 
delicate amber colour. But there are several classes of this substance, destinguished 
chiefly by their colour, which is a guide of their degree of purity, and these are known 


by various names, and have different commercial values. The impure residue left in the 
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caldron is distilled separately, and yields rosin and pitch. The raw resin collected from 
the trees in the autumn is harder and less valuable than that obtained during the spring 
and summer. . 

We were told that, at the factory, 25 barrels (of 520. tbs.) of raw resin are dis- 
tilled per diem in summer, and 16 in winter. The spirit of turpentine sells for 24s. per 


100 tbs., and the colophany for 9s. per 100Ibs.; but the purer kinds, for the manufacture 


of which only the most liquid portions of the raw resin are put into the caldron, fetch from 
13s. 6. to 14s. 6d., the price of the finest quality, known as Venice turpentine, rising to 
£4, 10s. per 100 ths. Comparatively small quantities only of the finer substances are 
extracted. 


3 
UTILISATION OF THE WooD AND SUBSTANCES EXTRACTED FROM THE PINE TREES. 


The effect of tapping the pine is to cause a flow of resin towards the lower portion 
of the stem, which thus becomes charged with that substance, and is rendered harder and 
more durable than the upper part of the tree. The resinous wood is used for various 
purposes ; very largely for railway sleepers, when it is injected with creosote or sulphate 
of copper. We visited a factory at Labouheyre, in which the latter substance is used for 
injecting sleepers and telephone posts ; aud the superintendent assured us that, ‘for pine 
wood, it is much superior to creosote. Wesaw many thousands of injected pine sleepers at 
this and other railway stations, and were informed-thatthey arelargely employed on the lines, 
Planks and scantlings, of which a large stock was lying at Labouheyre, are sent for sale 
to Paris ; while poles, extracted during thinnings, are used as telegraph posts, and mine- 
props. Last year when we were in the Cevennes, we found that mine-props from the 
Landes were employed there. Charcoal is also made in some forests. 

On our way from Labouheyre to St. Eulalie, we visited an establishment for the 
manufacture of pinoleum, or pine-oil, which is used as a preservative for wood, and also, 
when prepared in a special manner, for burning in lamps, asa substitute for kerosene. 
The machinery was not working, and we were unable to study the details of the system ; 
but the light given by the oil, which is made use of to a considerable extent in that part 
of the country, is very good, and it possesses the great advantage of not being explosive. 


EUROPEAN FOREST MANAGEMENT. 


it was impossible this year, within the three months devoted to the journey, to add 
to the work of examining into British forestry that of an exploration of the French and 
German woods, in order to state the methods in use there, and obtain, if possible, some 


 yaluable hints for Canadian practice. This may, however, be done in some future time. 


The forest there is under such different conditions from that which grows within our 


_ borders, that much care would be necessary in attempting any adaptation of their system. 
_ For instance, any portion of forest here, once secured under deed in private hands, is at 
_ the entire disposal of the owner, who may cut it all down if he choose, no one having any 


legal right to object to the process, however the owner may (say by clearing a mountain 


and allowing the rain water, which the wood formerly held and allowed gradually to 


descend to the plain, wash away the good soil for all time, and choke with debris the 


stream below; or by taking away the woods which formerly preserved valuable streams, 


dry them up, and destroy both the water-power and their value to the agricultural country 


through which they pass) injure the rest of the community. But in Europe thisis very 


different. In Germany, it was lately stated before a committee of the British House of 


Commons, a private owner must obtain leave of the Government before cutting down his 


, 
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woods ; andin France, so strict were the lawspassed some time back that, if an owner cut — 
down his forest without leave from the authorities, he was compelled to replant it at once, 
and pay a heavy fine besides. In the more northern parts, such as Norway and Sweden, 
jt is stated, for each tree cut down two must be planted, the idea being to extend the present 
forest over waste places, and also to furnish an overplus of young trees, as a set-off to loss 


by cattle or possible death of saplings in other ways. There is another very great differ’ 
ence—that is that, in many European countries, where coal is scarce and wood the prin_ 
cipal fuel, no difficulty is found in getting rid of the branches and chips left by foresters 
when getting out timber. Any one who is acquainted with the method of doing this in 
America, (where the whole ground for miles is often covered with piled ere ech rejected 
logs, and tops of trees, lying in all directions, mingled with great heaps of chips, all giving 
every chance to any fire which may arise from pipes, abandoned camps, or even lightning 
which often causes bush fires) can see at once how the opportunity of getting the rubbish 
cleared away by the surrounding population diminishes the labour of forest management, 
and reduces the danger of loss by fire. This is not the case where coal is plenty, or where 
jarge logs, otherwise worthless, are obtainable free for fuel by the peasants. In the High- 
lands, for instance, I saw many heaps of stout branches along the lake shores, and was 
told that they would hardly be carried away, though the people were free to do so. ‘‘ We 
shall most likely have to burn them in spring,” said the forester. | 

In all forestry literature, I have not found the European methods described in a 
manner which would give a Canadian a thorough understanding of the process employed ; 
but trust, if able, to give such a one ata future day. In the meantime, an excellent 


gives many points of interest, which may be valuably studied by those who desire to see 


article from the pen of Mr. Fernow, United States commissioner, is quoted below, and . 
the management of our forests improved in the direction of the. European model. It is 


not to be supposed that this can be done at once, but a view of the carefulness exhibited 


in other lands, compared with what has too often been the reckless waste of American 
axe-men and foresters, may have a beneficial effect. It is too often supposed that care is 
taken of wood in Europe because it is so valuable there compared to its price here; — 
but this isa mistake. Forests are encouraged, and trees by the road preserved, where — 
timber from America can be bought cheaper than it can be furnished by the proprietor of ; 
the trees. That proprietor can often go to a saw mill, get a piece of American or Norway ; 
timber, and have it cut into proper size, cheaper than he can cut down his tree and get it © 
cut up at the mill. They preserve the woods because of their known benefit to agricul- : 
ture, and especially to cattle growing ; not to let, as isthe careless custom with too many 
here, the cattle into the woods; bnt to give them the shade the borders afford, and to — 
obtain the increased yield of grass adjoining woods encourage. The following is Mr. 
Fernow’s article :— 


We hear much reference to the excellent forest management prevailing in Euro- — 
ean countries, and on the other hand, the statement that the application of such man- 
agement would be impracticable with us, and that we cannot learn much, if anything, 
from European practice. Both statements, I fear, are mostly made without definite 
knowledge of the subject, and without proper consideration. It would be of interest, — 
therefore, to briefly state what the principal features of European forest management a 
are, and wherein its introduction is unsuitable to our conditions. i 
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We shall have to discern between forest management by the state and by indi- 
vidual owners. The former, which attempts, and, to some extent, represents, an ideal 
forest management, is carried on upon considerations of the general welfare, of continuity 
and regularity in material supplies, and upon other considerations of national economy; 
while the private forest management, imitating mostly the methods of the state forester, 
works mainly for the highest profits, and only to a limited extent recognizes the 
desirability of a regular and continuous revenue from the forest. Of course forest 
management is differently developed in the various states and portions of the same state, 
according to the general development of the country and its local needs. While in 
north-eastern Prusia, where forest land abounds and population is not very dense, the 
management is more or less crude, in the western parts a careful and intensive working of 
the forest takes place. In general we may say that in Germany, and especially 
in Prussia, Bavaria and Saxony, the science of forestry is the most highly developed. 

The essential features of a well, regulated forest management, and the principles 
underlying European, especially German, state forestry, may be briefly stated as 
follows :— 


1, Forestry is regarded as much a business as agriculture ; it means the growing 
of a wood crop. 

2. A proper economy in a densely populated country requires that all the agricul- 
turally valuable soil should be, as far as possible, turned to agricultural use ; the wood 
crop is, therefore, the crop with which to utilize the poorer soils; agricultural lands 
devoted to forest growth are becoming a rarity. 

3. A proper economy requires that every portion of the land be made productive ; 
therefore, when the crop is utilized, a new crop is planted or its natural reproduction is 
secured. 

4, Different timbers have a different capacity for reproducing themselves naturally ; 
the natural reproduction is therefore either encouraged or artificially supplied ; the repro- 
duction is expected either by sprouts from the stump (coppice), which method is 
resorted to, however, only for the production of smaller sizes for fire-wood and tan-bark ; 
or it is expected from the seod, when proper preparative cuttings in the old timber 
must be made, and after the young plants have come. up, light and air must be gradually 
given them by removing the old growth ; or, thirdly, after the old growth is removed 
(clearing) the new crop is sown or planted—generally the latter. 

5. Mixed plantations, especially of Conifers, as dominant growth mixed with decid- 
uous trees, have the preference, in planting, for various reasons which it would take too: 
long to discuss here ; experience has shown which are the proper mixtures, the rapidity 
of height-growth and the varying capacity of shade or light endurance possessed by 
the different trees being the criterion in their choice for mixture. Close planting is prac- 
ticed, because the shading of the soil, which prevents evaporation, is of prime import- 
ance, and because in a close growth, within limits, the trees grow more rapidly in 
height, or, at least, straighter, forming clean boles, and are not so apt to spread into 
branches. 

6. But few trees—not more than ten or twelve—are predominantly used in Ger- 
man forestry ; Pine, Spruce, Fir, Beech and Oak, one species of each, being the principal 
ones. Contrary to statements made by various writers, the bulk of the German 
forests—probably fully two-thirds of them—consist of Oonifers, and the planting mainly 
concerns itself with Pine and Spruce. Beech groves are usually reproduced by natural 
seeding or more rarely by planting in bunches ; Oak is introduced by sowing the acorns 
or by planting one to three-year-old plants on deeply cultivated plots : on better soils 
larger plants are used, and for tan-bark coppices often the roots alone are planted. For 
Pine, the rule is to clear small strips, followed by planting with one and two-year- 
old (not transplanted) seedlings, after cultivation with the plow and subsoil plow or simple 
preparation of the soil by the hoe. for the Spruce, also, clearing in moderately wide 
strips, with subsequent planting, is the rule ; but sometimes the reproduction is by 
natural seeding. For planting Spruce, transplanted plants or else bunches of from three 
_ to six plants in a bunch are used—the latter method, however, is losing ground. 

_Larches are planted only as single individuals in intermixture, never in pure growths or 
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clumps, as when so planted, it has been observed that they fail and are apt to die 


early. The other woods are generally used in admixtures, but occasionally in pure 
growths on special sites, as, for instance, the Alder in overflowed swamps and the Birch 
on safety strips along railroads. inet 


7. In the management of the crop, thinning out. is the principal operation. 
Cultivation with the plow to subdue weeds, etc., is rarely resorted to. This thinning is 
done first when the crop is eight or ten years old, and is then periodically or annu- | 


ally repeated. Farmers get their fire-wood by these thinnings. The object of the thin- 
ning is to give more light to the crowns of the remaining trees, in order to stimulate 
diameter-growth after they have attained a good height-growth. The thinning must 
never be so severe that the soil is deprived of shade for. any length of time. Some- 
times when too many trees have been cut out, or under certain other circumstances, it 


becomes necessary to put in an undergrowth (underplanting) for the purpose of shad- — 


ing the soi ; the cleaning out of undergrowth—shrubbery, not weeds—practiced some- 
times in this country, is a useless if not an injurious proceeding. 

8. The annual crop is composed of the annual layers of wood which the trees form 
each year. As these cannot be harvested, an accumulation of many of them, that is 
to say, trees of proper size fit for use, are cut, while the younger ones remain to grow on. 
On large forest areas it is desirable to have annually, or at least periodically, the 
same amount of cut or reveiue. In the state forests, therefore, and those of large 
estates, these amounts are as much as possible equalized from year to year, or at least 
from period to period. The ideal equalization may be conceived in this wise. Assum- 
ing that the most profitable growth is attained in 100 years, as may be the case with 
a White Pine forest, and we have 1,000 acres under management, then we might cut 
every year ten acres of 100-year-old wood, or periodically during every period of ten 
years, 100 acres of such wood. After the forest has been brought under this kind of 
management (which theoretically would require 100 years, although in practice the pro- 
cess is much modified) we should then have a forest consisting “of 100 sections of ten 
acres each, from one to 100 years old, each differing by one year of age, or if periodically 
treated, ten sections of 100 acres, each differing by an average age of ten years. 

If reproduction from seed is expected, we might cull over even a larger area, 
making our periods longer. But this culling differs from that practiced in this country. 
Instead of taking out the best trees first, leaving the inferior or less valuable ones, 
the culling is done entirely with a view of securing a good new growth, and takes the 
inferior materialifirst ; the best trees are rather left to provide the seed and to gain 
in proportions, making the most valuable material after they are thus exposed to increased 
light influence, and they are removed only as the young after-growth requires. The 
adjustment is practically very much more complicated, since in the same forest area some 
timbers on certain soils will come to their best production earlier or later than the general 
period of rotation, assumed at 100 years. The small owner, of course, utilizes his crop 


when it is at the most profitable age financially, and this varies greatly in different — 
localities ; but he looks toits proper reproduction by cutting, so as to secure a vigorous © 


young growth from natura] seeding or sprouts, or by replanting after the clearing. 


q 


9. Neither, the firing of the ae or the browsing of cattle in young growths is 


considered advantageous to the wood crop and strict regulations in this respect are — 
enforced with good effect, 


10. The age at which the crop is utilized differs greatly, according to the use to 
which it is put, the climate and soil on which it is grown and the kind of treés of which 


it is composed, and the need and profitableness of the market. The coppice is cut in 


rotations of ten to thirty years, sometimes even forty years ; the longest rotations — 


prevail in Alder and Birch forests in the eastern (colder) provinces. For Beech, — 
which forms the most valuable dominant growth of broad-leaved trees, in the timber 
forest 90 to 120 years are required, the longer rotation in the mountainous localities — 
and in the eastern (colder) provinces. For Pine and Spruce a rotation of from 60 to 120 
years prevails (mostly 80 to 100 years), the longest period for the better soils of the eastern 


provinces, which are capable of producing good building timber. Alder and Birch in the tim- — 


ber forest will be cut in 40 to 60 year rotation, and Oak, which is rarely found in 
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pure or extensive growths, but is grown as prominent admixture, is kept over for 140 
to 160 years; if “‘undergrown” in time, sometimes 120 years will produce the 
desirable sizes and qualities. For tan-bark coppice, it is cut in rotations of ten to 
fifteen years. 

11. Coppice management is practiced in small wood lots and on thin soils, while 
in protective forests in high, exposed mountain districts a management of culling (or 
selection) is the rule. The State forests are, as much as possible, managed as timber 
forest, while small forest owners prefer a combination of timber forest and coppice 

ealled “ middlewald,” which we may render into “ standard coppice.” In some local- 
ities the communities or small owners practice a combination of forest growing and 
agriculture. After the forest is cut the ground is, for a few years, utilized for agri- 
cultnral crops, before or even while being replanted to forest ; and the economy of 
this system, with its good results, if properly carried on, will recommend it to our 
forest growing farmers. 

Tf it is asked, “Is forest growing profitable in Europe ?”’ the answer must be, 
‘it depends ;” it depends on what is called profitable and upon the situation. Con- 
sidering that the European forests are now pretty nearly culled of all their virgin 
timber and are relegated to the poor soils and waste places, they are probably profitable 
enough investments. 

The German forests, for which pretty reliable data are at hand, yield an annual 
met dividend of $57,000,000 from 34,000,000 acres of forest reserve, being considered 
a three per cent. investment, the soil being valued at $400,000,000 and the standing 
wood capital, from which the interest is drawn annually, at $1,600,000,000. Over a 
million men find useful and steady occupation during part of the year, at least, and 
the soil is utilized to its best advantage. with security against the ills of disturbed 
climatic and hydrologic conditions. ‘Surely, to the nation, forestry is profitable, what- 
ever it may be to the single individual. 


HARDWOOD INSPECTION. 


Our supply of hardwood for manufacturing purposes, in Ontario, is becoming so 
evidently limited, that the necessity for caring for the remnants of forest yet existing 
on our farms, is becoming apparent to all. In fact, both that it is so useful and so pro- 
fitable to have, on the farm, a stock of timber for occasional use, as well as a supply of 
fuel, farms do not now readily sell, or when they sell, do not command nearly so good a pro- 
portional price, if their acres have all or nearly all been cleared of the last tree As wood 

_ becomes more and more scarce, too, this difference will relatively increase. What we 
_ should remember is that, if we have a reserve of fifteen or twenty acres, and keep cattle 
out, or only let them in when they have good pasture outside, for in that case they will not 
_ bite the young trees, we can rely upon this reserve supplying yearly, according to certain 
_ well-known examples, nearly twenty or twenty-five cords of wood, or its equivalent in 
timber, if more suited for that purpose. It cannot be too often stated that a bush, into 
which cattle are allowed entrance, is apt to become a dry, hard-beaten place, populated by 
-anumber of old trees, themselves bearing a dried-out and withered look, soon to show 
decay at the top, soon to blow down. ‘There are, of course, exceptions ; some trees are so 
well rooted in rich soil that they stand for many years, cattle or none; but the rule ig 
that cattle kill the saplings, hence there can be no reproduction ; harden the ground, so 
that no young trees can take root, far less grow ; rub the trunks of the older trees until 
the bark is in no state to assist in the progress of the tree, and a sort of invisible girdling 
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takes place. The bark is there, but there is a worn ring cattle-height around the tree, 
and though death does not follow so inevitably as when the axe has girdled the tree, yet. 
a slow deprival of life ensues, and in a few years, if cattle be many, the whole plantation 
is of no more use for cattle, or for anything, save to be cut down and sold for what it will 
fetch. What is wanted in a piece of forest kept for forest purposes is, that the original leaf car-. 
pet be still spread over the ground, that the young trees, which will by their seeds readily 
take root under this carpet, be allowed to live, and that the whole wood lot be a scene of 
reproduction, where as soon as one mature tree be cut down, another is ready to supply 
its place, and another still younger is following fast in the footsteps of the second. 
Such a wood lot will give the owner yearly plenty of wood; it will hold the moisture and 
send it to the fields when needed ; it will aid in attracting rain when rain is wanted ; and it. 
will continue thus, for forests or forest patches are perpetual when allowed to be repro- 
ductive. A dried up piece of former forest, now half dead trees, with cattle beaten ground, 
all its saplings gone, will do none of these. 


Whoever cares for his hardwood lot will have something to sell to the manufacturers, 
and it is important to know how to cut—to what size—and what imperfections are allowable. 
in sale. For this purpose I have copied the following excellent list of directions from 
the Canadian Lumberman, which will be found of great use in such cases :— 


One of the subjects but seldom touched upon heretofore in the columns of The 
Lumberman is that of inspection of hardwoods. In order to cultivate the desire to 
inaugurate a uniform system, which, whatever else it might do, would be a step to 
making the culling of our hardwood somewhat similar by each culler, we have pre- 
pared the following, which we think will be found to be in practice about what is done 
by most of our hardwood inspectors. The rules as given have been followed for 
years by many of our readers who have given particular attention to the timber grow- 
ing in different parts of the country, and we fancy they are about as near right as 
can be applied in actual culling. 

It would be a matter of considerable interest if some of the hardwood inspectors 
would give their views on the subject, Should a discussion be brought about and the 
rules herewith condemned as being too rigid, we shall be pleased to see the subject. 
thoroughly gone into by practical cullers. 


Ash.--The standard lengths are 12, 14 and 16 ft. The standard thicknesses are 
1, 14, 14, 2, 24, 3, 4 and 5 inches. Waggon tongues—to be cut from the toughest tim- 
ber and free trom all imperfections, particularly that of cross grain. Length 12 ft. 6 
in. ; size 2x4 at one end by 4x4 at other, and 24x44 at one end and 44 square, splits not. 
allowable. Firsts—Must be not less than 12 ft. Jong nor under’ 8 in. in width and: 
at such width and length be clear. At 12 in. wide a standard knot will be admitted and © 
no other defect. As width and length increase defects are allowable in proportion, © 
but in no case shall defects be such as to prevent the piece from being used as a whole in. 
the best kinds of work. Seconds—Width not less than 7 in. nor under 10 ft., and’ 
at such must be clear. From 8 to 9 in. one standard knot allowed. As dimensions. 
become greater imperfections are allowed in proportion, but five-sixths of the piece, 
as a whole, must be suitable for good work. Heart shake, rct, dote, wormholes and bad 
manufacture are excluded from Nos. 1 and 2. All lumber to be cut } in. over the 
required thickness and well manufactured. In black ash particular attention is directed 
to the annular rings, as in inferior qualities of this wood they are often detached. 


Basswood.—Standard lengths are 12, 14 and 16 ft. The usual thicknesses are 
1, 14 and 14 inches. Firsts—Must not be less than 7 in. and free from all defects. 
Seconds—Must not be less than 5 in.; at this width, and up to 6 in. must be clear. As 
width .increases defects are allowable in proportion, but no piece however wide having; 
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black sap shall be taken in this grade. Sap must be bright and in good condition. 
Pieces having defects so numerous or of such nature as to render five-sixths, as a 
whole, misnitablo for first-class work must be excluded. All lumber to be weil fnniee 
tured, plump thickness and free from stain. 


Beech, Birch, Maple.—Standard lengths are 12, 14 and 16 feet. Standard thick- 
ness 1, 14,14, 2, 24, 3, 4 and 5 inches. Newels—Must be free from heart and cut so 
as to square 5, 6, 7,8 and 9 inches. Length to be four feet or the multiples thereof. 


 Balusters—Must be cut exactly square 2, 24, 24, 3, 4 inches, and on length from 28 


to 32 inches, to be entirely free from all defects. Firsts—To be not less than 8 in. 
wide and perfectly clear to 12 inches. At 13 in. one standard knot allowable or one 
and one-fourth inch of sap on one edge and side, with a perfect face. Defects in 
proportion to width and length, but in no case shall the defects prevent the piece 
from being used as a whole. Sap must be bright. All pieces to be evenly sawed, 


‘square butted and square edged, plump thickness when seasoned and free from taper. 


Seconds—Not less than 7 in. wide and clear. At 8 in. wide one small sound knot 
may be allowed, but no other defect. As width increases defects in proportion are 
admissable but not to decrease the piece below the above standard nor render fivo- 
sixths of it continuous, unavailable for good work. A short split, parallel to the 


_edves, and not exceeding one-twelfth of the length on one end is a defect, but admiss- 


able. When sap, knots, splits and bad manufacture combine to render the waste greater 
than one-sixth of the piece such a piece must be rejected. Sap must be bright, knots 
small and sound ; and the lumber entirely. free from heart. 


Butternut, Sone Mie pee ——Standard lengths are 12, 14 and 16 ft. Standard 
thickness i, 14, 14, 2, 24, 3, 4 and 5 inches. Balusters and newels same as in birches. 
Counter tops are from 12 to 18 feet long, and from 20 inches and upwards in width, 
strictly clear. Firsts—Must not be less than 8 inches in width free and clear from 
all defects. At 12 in. wide may have one end one-half inch of sap on one side, face 
clear. No cefects are allowable that will decrease the piece below the standard waste. 
to’ be allowed in this quality. Seconds—Not less than 7 in. at which width it must 
be clear. At 9 in. wide two defects may be allowed and as width increases defects in 
proportion. Waste not to exceed one-sixth of the piece. 


Cherry.—Standard lengths are 12, 14 and 16 ft. Standard thicknesses are 1, 14, 


14, 2, 23, 3, 4 and 5 eoches: sie Nat to be under 8 in. wide clear and free fron 
Pall imperfections. According as the width increases defects are in proportion, but in 
no case must there be any oa’ in the piece. Sap when allowed must be bright. 
_Seconds—Not less than 7 in. and must be free of all defects. At 3 in. one often 


will be allowed ; at 10 in. wide two defects and so on as the width increases ; but in 
no case must the loss exceed one-sixth of the piece. All pieces under 12 ft. long 


‘and 7 in. wide must be entirely free from knots, sap, gum specks and splits. Gum 


specks are excluded from firsts. 


ee Soft.—Standard lengths are 12 14 and 16 ft. Standard thicknesses are 1 


‘in. and 2 in. Firsts—Not to be less than 10 in, wide at which and up to 13 in. 


must be perfectly clear and free of all defects. Whatever defects are allowed in wide 
pieces must not cause any waste, must be cut plump thickness and well manufactured. 
Seconds—Not to be less than 8 in. wide, and at such must be clear. At 10 in. wide 
one defect will be allowed. Defects are not allowed in such numbers nor of such kinds 
as will cause any-greater loss than one-sixth of the piece. 


Rock Hlm.—F¥irsts—Shall be free from rot, decayed knots’ and open annular 
rings ; must be cut plump thickness and well manufactured. Each piece as a whole 
must be free from all imperfections that would prevent it from being used in the best 


kind of work. Heart pieces not admitted. Seconds—Include all lumber which can 


be used without a greater waste than one quarter. The three-quarters must be three 
continuous quarters. | 
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Hickory.—Firsts—Shall be not less than 7 in. wide and free of all defects. Sec- 
onds—To be not less than 6 in. wide, and may have a few sound knots... Not less 
than two-thirds of the piece must be available for good work. 


Oak.—Firsts—Must be 8 in. and over in width, clear and free of all defects, 
AJjl pieces to be evenly sawn, square butted, and square edged. What knots are 
admitted to be small and sound and not to exceed in size the standard, and so few 
as not to cause waste to the best kind of work. Pieces having worm holes are abso- 
lutely excluded. Seconds—Must be 7 in. wide and clear. From 8 to 10 in. will 
allow 2 to 5 knots, small sound knots, of standard dimension, or a little bright sap. 
Two-thirds of each piece must be available for ordinary work. The standard’ lengths 
of oak are 12, 14 and 16 ft., thicknesses are 1, 14, 14, 2, 24, 3, 4, 5 and 6 inches. 


Quartered Lumber.—To find ready sale this lumber must be of good width and 
plump thickness when dry, not to be under 5 in. in width. 


FOREST AND RAINFALL. 


We are now obtaining some actual data on this question, which is perpetually 
exciting discussion, the governments of Germany and India having for many years 
maintained a large number of experimental forest stations, the results of the observations 
at which are summarized in the valuable article from Mr. Fernow, which follows this. 
It is necessary that reliable information be circulated, for through the press, every year, : 
numbers of statements are made, generally by anonymous parties, calculated to do great 
injury. Ata late meeting on forestry in the States, for instance, the astonishing senti- 
ment was expressed, and was immediately circulated broadcast through the papers, that 
in the opinion of the speaker, it would be well if every tree on the Rocky Mountains 
were cut down, so as to allow free course to the rainfall. What all who have studied the 
question know to be the case, is, that wherever mountains have been divested of their 
forests, great evils have followed, as the moisture is no longer held back by the woods, and — 
devastating floods carry all before them. Whole villages have been thus overwhelmed, — 
and great valleys of fertile land rendered worthless by the mass of earth and stones 


deposited on them. ; 
What is to be noticed is this. There are too many who care nothing for the future 


interests of any country so that they can obtain a present pecuniary return. Guided by 
this, all through America, valuable forests have been destroyed which might well hav 
been preserved, the clearing of which has given little or no benefit to agriculture, and — 
where this clearing has been performed on mountain sides, an injury is perpetuated which 
needs centuries of labor to efface. Both in France and Italy governments have been 
for years spending vast sums in endeavouring, with slow and painful toil, to replant slopes” 

which have been ignorantly cleared, the earth then washing away, and the rocky and 
channelled surface offering now great difficulties to replanting. With a little care, or — 
often with no care whatever, but to be left alone, these slopes would have remained in forest, 
and all the loss suffered by clearing, and the expense of replanting, have been alike avoided. — 
But in spite of these warnings, year after year great extents of the Adirondacks lose their 
wood, the axe is most wastefully busy in the great redwood forests of the Pacific slope, and — 


now statements are made that it willdo no harm. Whence do these statements originally | 
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arise ? Surely, I should think, from some of that rich and from their actions unscrupu- 
lous body of men who have so wastefully destroyed most of the forests of the States, and 
who now see in the forestry agitation a possible danger of legislation which may hinder 
them destroying the rest. 

_ What we know of the direct influence of forests on the rainfall is this. The great 
mass of vapour which forms rain rises in air from the equator and is carried to the 
poles, the winds which bore it coming back largely divested of their moisture. These: 
winds going to and returning from the poles are the only two chief winds of the world,. 
. the others being merely side currents and modifications of these. Of these two, going and 
returning, one is nearly always in air strata above the other; yet they have occasional 
meetings, and it is these meetings, when the differently heated bodies of air join, which 
occasion precipitation, and cause the showers to fallon the earth. From this cause alone 
rain would be distributed over all the earth, but there are local causes which, it seems, 
have much to do therewith. A tall ridge of mountains, intercepting a warm moisture- 
charged cloud in its passage, raises it to a colder stratum above, and rain necessarily 
ensues, for as soon as the body of air holding much moisture is suddenly cooled, it is 
rendered incapable of holding as much, and the balance drops down in rain. The local 
influence of a body of water—a lake or river—sending up much evaporated moisture, is 
also strong, and you may see shower after shower follow the course of a river, while 
the higher land staysdry. But above all local causes of influence is that of forests in their 
natural state, for then the deep bed of decayed leaves androots beneath them is a reservoir 
of cool moisture, and it is their nature and part of their being, when in leaf, to throw off vast 
quantities of moisture, which arise at once to the clouds, and being cooler than they,. 
tend powerfully to produce rain in spring and summer, when rain is most wanted. On 
the other hand, a dry arid plain, acting in the precisely opposite direction, absolutely pre- 
vents rain. Why ?—because instead of cool moisture charged air, tending to cause precipi- 
tation and rain when it unites with the clouds, it sends up vapour in a high state of 
expansion, heated, containing but little water for its bulk, and therefore instead of con-: 
densing the clouds it encounters, it further expands them, and hinders, instead of producing 
rain. Thus it is said of the desert : 


‘* Where nought can grow, because there is no rain, 
And rain is not, because that nought does grow.” 


So over the vast plain of the Deccan, largely deforested by the natives, the rain 
clouds have for years beyond memory passed to the Himalayas, leaving the plain ever dry 
and thirsty behind. Part of Indian forestry is the planting of forest clumps on this plain, 
_ knowing thereby that the rainfall will return in its season as soon as the action of the 

groves is sufficiently marked. 

In an examination of two townships in Ontario last year, over two hundred farmers 
gave their opinion on this subject, andall, who had given any attentionto the matter for any 
length of time, agree that when there were more woods, fertilizing summer showers were 
far more frequent, and that since there have been jess trees, instead of these beneficial 

‘showers the country is occasionally visited with much heavier torrents of rain than before, 
these doing, said several, more harm than good, as they seem to wash everything away. 
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What is certain of woods is that earth and air send them all the materials of their 
growth, and that these are carried to them by the vehicle of water from the earth, and 
accompanied by more or less vapour from the air, after which the water passes away in~ 
vapourized form from the leaves. The quantity thus transpired from the forest in leaf 
repeated experiments have shown to be immense. We know that the vapour of water 
being the lightest of vapours, it must rise, and that when it rises from woods its tendency, 
as explained, is towards precipitation and rain. Every dweller in open and partially cleared — 
countries has repeatedly seen the rain clouds pass large cleared spaces, and apparently 
break into rain above the wooded section. It follows then that the presence of woods; in 
summer, causes a current of moisture, rising through the leaves, ascending into the air, 
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alling in rain, and after a while again ascending. These are the great local causes of 
the distribution of fertilizing moisture. 

The article I quote, which I trust my readers will carefully peruse, gives us the 
benefit of the great forest systems of Germany and India, and of the observations collected 
at their numerous stations for many years. It will be seen that great care is taken not 
to overstate effects, and that we have here a collection of facts on which we can rely. 
It will be also observed that the data given do not materially differ in the tropics from 
those in the temperate zone. The admirable system under which young men are now 
being trained for foresters in the Indian service at Cooper’s Hill, England, is elsewhere 
‘described. Germany has long had similar schools—in fact, the Indian plan is based on 
the German one. 

Do Forests INFLUENCE RAINFALL ? 


Tia a find the place on the earth of which it was first and emphatically said — 
‘“* Tt never rains but it pours,” I am convinced that it would be a plain largely deficient in 
forest-growth. For, if there be an influence upon moisture conditions of the atmosphere 
exerted by forest areas—and such areas must not only be of sufficient size, but also 
densely enough covered to exert their proper influence upon temperature and moisture 
within and without—it consists, I believe, in a more equal distribution of precipitation 
with reference to space and time. | 
In the end, what does it matter whether it is by increased precipitation that the 
forest benefits the field, or whether the same physiological effect is produced by increased — 
relative humidity in other ways, or by raising the water level and increasing and advan-— 
tageously disposing of the available water supplies through favorable ground-water con-— 
ditions or surface channels ? 
As this question of forest influences is one which, to a great extent, underlies the 
demand for riational interest in the forestry problem, it may ‘be of advantage to review 
briefly the methods which have been employed to solve the question. Space will not 
here allow a critical consideration of the value of each method, which may be given at 
some future time. ; 
As is natural, the first suggestion that a relation between climate and forest-areas- 
exists, came from general observation. History testifies that districts once surrounded 
by verdant groves, ‘with fertile soil and favorable climate, have become inhospitable and 
desert wastes, with treeless mountain-sides, and the conclusion follows that there is a con-_ 
nection between the forests om one hand and fertility and genial climate on the other. 
This method of proving the proposition, which has been the most popular, and is still” 
largely in vogue, may be called the historico-statistical. Among the eminent men who 
have used this mephod may be mentioned Du Monceau, Reaumur, Buffon, Humboldt, re 
Arndt. Itis not to be entirely discarded now, but its results must be adopted with © 
caution, for not only are the reports of the facts in many cases dubious, but the infer-— 
‘ences are not always reasonable. 
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About the middle of this century, with the development of physical, and especially 
meteorological science, a second method was applied. This method attempted, upon a 
theoretical basis, to discuss and reason out the assumed relation by employing the accumu- 
lated physical and meteorological data, which, scanty at first, has lately been considerably 
increased. Among the prominent meteorologists to employ this method first was Bec- 
quere]l. The results of this method have brought us considerably forward in the deter- 
mination of the direction in which an influence would be possible, or even probable ; 
and while it has not been able to either prove or disprove satisfactorily the existence of 
this influence nor advanced our knowledge of its degree and quality, it cleared the way 
for a more scientific consideration and investigation of the subject. 

The next step and method of demonstration employed was the mathematical one, 
using numerical data which had either accumulated independently of the question or 
were specially provided for the purpose. We have here to distinguish two methods, a 
wholesale and a retail one, if I may so express it, or, more scientifically speaking, the 
one using large averages and comparing data from extensive areas, though not specially 
provided for this end ; the other comparing data obtained for the purpose in limited 
localities by direct detail measurements within and without forest areas. The latter 
method, which I call the retail one, is the one now largely adopted by German investi- 

ators. 
: The first attempt to obtain, for the settlement of this question, a series of exact, 
methodical observations, dates back to the year 1864, when Dr. Ebermayer, Professor 
at the University of Munich, constructed the necessary apparatus, and with the aid of 
the Bavarian Government and Forest Administration established in 1866 the first 
three double stations, where a set of meteorological instruments were observed 
within a forest area, and another set simultaneously ina field. In the following year 
the number of double stations was increased tosix. In 1869 Switzerland followed with 
three stations ; in 1870 Italy established a station, and in 1874 to 1877 Prussia entered 
upon this field of work, having now sixteen stations in connection with the forest exp eri- 
ment stations; and to-day quite a number of double stations are collecting data in all 
parts of the country. 

The points of observation at the Prussian stations are chosen 200 metres (about 
664.5 feet) distant from the edge of the forest within and without. An enormous , 
amount of material has eon lated: but as yet has not been summarized or turned to 
account. It is difficult to see how anything else can be demonstrated by it than what is 
already known—namely, that the meteorological conditions within the forest are different 
from those prevailing without. Whether the forest conditions are communicated to the 

"open field, and to what degree, if at all, can certainly not be proved by the data 

obtained. By establishing points of observation in the field at varying distances, it 
might have been possible to demonstrate the presence or absence of climatic interaction 
"between forest and field. 

. In the wholesale methods, which use data obtained over large areas independently 
_ of the special objects of this investigation, we may again discern two ways of handling 

5 them : the one comparing the data found during various periods at the same stations 
and bringing them in relation with forest conditions existing at the various periods ; the 
_ other comparing data obtained simultaneously from stations ‘situated differently as regards 
other climatic influences. The first method has been employed by Mr. Gannet and Mr. 
Berrington. Mr. Gannet endeavors to establish by a combination of data that neither 

for Ohio, which has been largely cleared, nor for New England, which is said to have 
largely increased its forest area, nor for the Prairie States, which contain more timber in 
recent times than formerly, can a noticeable difference in rainfall be demonstrated. In 
fact, however, he only proves that his method leads to no certain result for lack of 
adequate data to work upon. Mr. Harrington’s method fails to be conclusive for the 
same reason—lack of proper data. He arrives at the opposite result from that of Mr. 
Gannet for the same region by comparing the position of isohyetal lines constructed for 
two different periods about thirty years apart. 

The second class of wholesale methods, which compares data simultaneously obtained 
from stations differently situated as regards forest conditions, has been lately employed 
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by the eminent Russian climatologist, A. Woeikoff. He chooses an area in Northern 
India, which is partly a treeless region and partly densely wooded, and. is otherwise uni- 
formly situated with reference to other climatic influences. He conciudes from his data 
that, at least for sub-tropic regions, a forest cover has the effect of reducing temperature 
extremes and i increasing precipitation. 

Woeikoff further investigates whether the influence of the Hanae upon the climate 
of surrounding areas may also be proved for latitudes of thirty-eight to fifty-two degrees — 
north—all the West Kuropean Continent—and he proceeds as follows : ‘ 

Taking the temperature of July as that of the warmest month, and assuming that © 
on the whole, the temperature at the Atlantic coast is lower and rises toward the interior — 
of the continent, he compares the temperature of a number of places situated near the 
fiftieth degree, the observations being all taken outside of the forest. To bring them — 
upon a uniform basis for comparison, he assumes an increase of temperature of 0.5 _ 
degrees, centigrade, for each degree of latitude towards the south, and a decrease of 0.7 © 
degrees for every hundred metres of altitude. By an easy calculation he then obtains 
the mean J uly temperatures for every station in this line, reduced to exactly fifty 
degrees, north latitude, and 200 metres of altitude. 

The result is that in this series a rapid rise of temperature appears from the Main 
River, eastward, then a considerable reduction in the eastern and western Bohemian ~ 
stations, where large forest areas prevail, while in the Bohemian basin the temperature — 
is higher, as itis also in Silesia, and again much lower in the well-wooded Carpathian | 
Mountains of Hungary. The apparent influence of these large wooded areas is still | 
noticeable in east Galicia as far as Kiew, where the neighborhood of forest and morasses 
works in the same direction, while in the Steppes the highest temperature is reached. 

In the same manner a series of stations lying on or near the forty-sixth degree are— 
treated, reducing their July temperatures to the theoretical temperatures for the forty- 
sixth degree and 200 metres of altitude ; and another series of stations is worked out 
for the forty- -fourth degree in Croatia, Bosnia, Herzegovina, Dalmatia, and here the: 
heavily wooded Bosnia is found from twenty-five to forty-five degrees cooler. 

The results of these comparisons lead the author to conclude that in the western 
part of the continent large forest areas influence the temperature of neighboring locali- 
ties, and interrupt the normal increase of temperature from the Atlantic Ocean into- 
the interior of the continent to such an extent that even regions far in the interior have 
a cooler summer than those nearer the sea. , 

He concludes further, not only that there exists a climatic influence of the forest, 
but that it exerts itself over considerable distances according to the size, kind and 
position of the forest areas; that, therefore, forest-planting or deforestation tte: . 
means of changing a climate considerably. 

Another modification of this method has been employed by H. HE. Blanford, and bil 
Dr. Brandis, late Forest Inspector-General of British India, by comparing the records — 
over a confined area (61,000 square miles and 600,000 acres, respectively) during a decade 
of forest destruction anda decade of forest protection under government regulations. — 
In both cases a progressive increase of rainfall is observed in the second period, until 
the mean increase within ten years has been twenty per cent. and twelve and one-half 
per cent., respectively, for the two areas thus reforested. 4 

The latest interesting, instructive and quite novel application of the wholesale 
method is that employed by Dr. F. J. Studnicka, Professor of Mathematics at the Uni- 
versity of Prague. It consists in comparing the rain records of stations differently — 
situated as regards forest conditions, after the records have been reduced to a theoretical 
quantity which corresponds to the altitude of the station. To understand the signifi- 
cance of these observations, the reader should refer to a map of Bohemia, and note its 
peculiar geographical position, being a basin shut in on all sides by high mountain | 
ranges, inclosing an area of about 20,000 square miles. 

This basin has been covered with a net of over 700 rain-gauge stations, for the pur- | 
pose of obtaining accurate data of the quantity and distribution of precipitation over | 
the kingdom. Uniform ombrometers (rain gauges) were used and very carefully placed. 
As at present organized, there is one station for every thirty square miles. No other 
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country, I believe, can boast of such a service. Although the time of observation at 
most stations has been short, and the averages would have been more accurately repre- 
sented by an extension of observations for ten to twelve years, yet the last four years 
of observation, for which all stations furnish data, according to the author, represent 
two extreme and two average years, and are therefore quite useful. 

The very large mass of material permitted a sifting out of doubtful observations 
without impairing the number available for the construction of a rain-map of Bohemia, 
showing by isohyetal lines seven rain belts or zones, the lowest belt showing an annual 
rainfall of less than twenty inches, the second a rainfall of less than twenty-four inches, 
the third of twenty-eight inches, and so on. 

Sufficient material was on hand from which to calculate the influence of altitude 
on the increase of precipitation, although for altitudes above 1,600 feet the material is 
not considered reliable. Yet the general law is well shown that with the altitude the 
quantities of precipitation increase in a retarded progression. This progression is cal- 
culated by forming zones for every hundred metres of altitude, grouping the stations in 
each, calculating the mean elevation and also the mean precipitation as observed for 
each ; then by dividing the difference of precipitation in the neighboring two zones by 
the difference of altitude, the amount of precipitation which corresponds to each one 
metre of elevation within that zone is found. With this figure the average amount of 
rainfall which, theoretically, belongs to each station, according to its absolute elevation, 
can be approximated by adding to or subtracting from the mean precipitations of the 
zone the proper correction for the number of metres between the actual altitude of the 
station and the mean altitude of the zone. 

And now comes the application of this method to the question in hand. The author 
argues that if the actually observed differs considerably from the theoretically calculated 
rainfall, this is an indication that special interests are at work. He finds now that of 
the 186 stations which he subjects to scrutiny (these offering the longest and most trust- 
worthy observation), forty-eight show a considerable excess of the observed over the 
theoretically expected rainfall, and he finds also that these stations are situated in the 
most densely wooded portions of the kingdom. ‘The increased rainfall on the forty-eight 
stations is so considerable, that enough of it may be credited to other local causes, as for 
instance, to the height and form of a mountain range on one side or the other, and still 
leave a large balance to be accounted for. Besides, the greater amounts of rainfall at 
these stations have been used in calculating the averages for the altitude zones, magni- 
fying, therefore, these averages, so that the difference between the calculated rainfall and 
the actually observed rainfall appears smaller than it really is. 

Expressed in percentages of the amount of precipitation a large increase is shown 
for several localities—as much as fifty-nine per cent.—and it would seem that so great 
an increase would not lose its significance as bearing upon the main proposition, even 
after every reduction for other influences is made. 

Especially important appears the comparison between he stations near the rain 
minimum, for the influence of the forest is here plainly shown. 


BRITISH PARLIAMENTARY INQUIRIES ON FORESTRY. 


For the past five or six years the subject of forestry has, to a considerable extent, en- 
gaged the attention of the British Parliament, and committees have at great length examined 
into different questions connected therewith, such as the possibility and desirability 
of re-foresting a large part of Ireland, now waste and comparatively useless land; the 
advisability of establishing schools of forestry at different parts of the United Kingdom, in 
addition to that at Cooper’s Hill, described elsewhere, and other matters in connection 
with the various crown forests of Britain. The results of these investigations, which 
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were attended by witnesses from all parts of the country, comprising many of the gentle- 
men who had chiefly undertaken and managed the great work of forestry being carried on 
in India, many leading gentlemen possessing large wooded parks and forests in Britain, 
and many of the foresters engaged under them, fill a number of ponderous blue books, and 
could not, of course, be quoted at length in this report. But here and there, in the 
evidence given, were points of great interest to Canadian readers, which are quoted as they — 
occur, with the name of the witness stating them. It seemed to be the general opinion of 
those examined, that while schools of forestry were no doubt excellent if practicable, yet 
those who stood most in need of the lessons taught at such, namely: the foresters employed 
by the owners of British forests, would be unable to meet the expense of passing terms 
thereat of sufficient length to give the theoretical knowledge, of which such pupils would 
be most in need, nor would their employers generally be likely to furnish them with the 
means. ‘Trained gardeners, it was remarked, were obtained by an apprenticeship to gar- 
deners, and trained foresters, it was suggested, might be obtained likewise, by an apprentice: _ 
ship to foresters of known ability. The school at Cooper’s Hill, above referred to, is part 
of the system for training young men for the Indian forestry service, though all are admit- 
ted who wish to go through the curriculum adopted there, and are willing to pay the fees 
demanded, The principal (one of the witnesses) expressed the opinion, that if additional 
accommodation was provided by government, and additional teachers engaged, the 
institution could undertake the tuition of a much larger number of the class in question 
than are now instructed there. The difficulty existing, however, which all admitted, was 
that while the vicinity of a forest where the practical working of forestry could be ob- 
tained was absolutely necessary, the Windsor forest practice was entirely different from 
that of Scotland, and that again from what was necessary in Ireland, so that three schools at ' 
least would be desirable, while it was doubtful unless tuition was to a great extent free, if 
they would find a number of pupils at all commensurate with the importance of the work 
desired to be done, and the sum necessary to establish the institutions. At present, there- _ 
fore, the British student of forestry is limited to the Cooper’s Hill accommodation. It 
should be remarked that in Scotland, however, a board periodically sits to examine pupils 
who wish forestry certificates, (generally individuals who have been employed in some 
of the Scottish forests), who consider such certificate would give them an improved status 
and probably enable them to secure a better situation than they otherwise could obtain. 
There is no fee charged for the certificate. The examiners are generally gentlemen who © 
have had experience in forestry abroad, or are foresters in charge of some of the large — 
northern woods. ; 

What will be found of most interest to Canadian readers are the statements made 
concerning the lumber trade with America, made by English merchants, whose firms own 
and operate saw-mills on this side the Atlantic, and the many valuable experiences nar- 
rated concerning the management of forests, the value of timber, and other objects of 
great importance to all interested in forestry. 


Mr. Pepper, Inp1a Forest DEPARTMENT. 


Now improved forestry in India has produced several beneficial results, has it not, 
for instance, in regard to a more permanent water supply ; has that not been found to be ~ 


/ 


57 


$0 1—Yes, the destruction of forests was undoubtedly seriously affecting the water supply 
in many parts of the country, and seriously affecting the climate. 

And, indirectly, by affecting the water supply, did not the great denudation of the 
puriace; lead indirectly to the famines, which have decimated the country to such a ears 


course any cause which edie the rainfall either more scanty or more sunvertain) has a 
tendency to lead to famine. It would be difficult to say to what extent the denudation 
of the forest lands has actually caused famine, because probably there were famines when 
the country was all covered by forests which were worse than any we have had of late 
years ; but then those famines were due to other causes. 

And is it not also well recognized that the growth of forests leads to the storage of 
water and its gradually being distributed in streamlets and rivulets to the streams which 
it ultimately supplies ?—I believe that is an unquestionable fact and is the foundation of 
all forestry. 

Do you know of any other material effects which have been produced by denudation 
on the one hand of your forests of India, and by the restoration of them in the last 39 
years in the other {There is a district called Ratnagiri, south of Bombay ; it is a rice 
district which lies between the sea and the Western Ghauts—which used to be considered 
to be the most productive of the rice lands of the West of India at that time—I am 
speaking of 50 years ago—and I know from the reports which I have read of the officers 
who were employed to make the original trigonometrical survey, that that country was 
covered by dense forests. The diaries of those officers show that in some cases they had 
to cut a base line at the rate of half-a-mile a day for miles through dense forest—whereas 
now the same district has been almost entirely denuded up to the crests of the hills; the 
hills are now almost a bare sheet of rock ; and people have complained and complained 
bitterly of the decreasiug yield of the rice land below, which has been attributed, and [ 
believe truly, to the destruction of the forests, which operates of course to prevent the 
water from being stored upon the hill sides ; it runs away in violent floods instead of 
flowing gently over the country. 


Dr. OLeauorn, M.D., F.R.S.E., Conservator oF THE Mapras Forests. 


With regard to Canada, are you aware that the great supplies that we draw from in 
Canada are being very seriously diminished?—I have not myself seen it, but there can 
be no doubt of the fact from what we read. 

Perhaps you saw the report recently procured through the kindness of the Marquis 
of Lansdowne, wherein it is shown that the Province of Prince Edward’s Island, which 
was once very richly wooded, is now totally denuded of timber ; the Lieutenant-Governor 
reports that there is no longer any timber to export there, ‘that it has all gone down 
under the clearances by lu mbermen, and the general traffic in timber ?—I believe that is so. 

Do you think this country can depend in the future, as she has done in the past, 
upon her supplies from abroad with the same certainty as was formerly the case !—There 
is no doubt that the supplies are rapidly diminishing in many countries; there can be no 
doubt whatever of that. 


CoLoneL Prarson, Nanoy Forest ScHoot. 


I want to ask you a question about matured forests ; do not some authorities hold 
that it is better to get frequent crops off your land?—The German theory which is now 
being taught, especially at the Saxon School, at Tharandt, is that the most profitable time 
to cut a tree down is when it is two-thirds grown. Formerly matured timber was much 


more wanted than it is now; iron and steel now supply the wants for which large timber 


was formerly wanted. And when a forest is about two-thirds grown there is the greatest 
volume of timber on the ground, there is no doubt about that ; because, supposing you have 
1,000 trees growing upon a certain space of ground, when they are 20 years old, some of 
them—the weaker ones begin to disappear, and at 40 years you will only have on that 
space 500, and at 60 years more will disappear, until at last you will have only 50 or 60 
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mature trees. There is a certain moment when the trees in proportion to their size 
stand thickest, and that is when they are two-thirds grown ; therefore, it is more profit- 
able to cut the crop down then and to replant it, because you have to count compound 
interest on the value of the crop as it stands upon the ground ‘from the moment of its 
removal up to the time when it would have arrived at maturity ; that will repay, and 
more than repay, the cost of replanting the ground. 

Two crops of trees, when 40 years old, are better than one crop of trees of 80 years 
old ?—Yes ; or what I would say is, that two trees 70 years old are better than one tree 
of 120 years old. 


Mr. Tuisetton Dyer, Assistant Director, Kew, Ena. 


You were going to mention to the Committee some facts connected with the Colonies ; 
would you now kindly do so !—I was going to explain how the sudden demand for assist- 
ance in forest matters in the Colonies has arisen. It is very much in this way. When 
a colony, for example, in the condition of Honduras, which has been very little opened 
up, is first occupied by planters, a great part of the surface is naturally covered with | 
forest. For a very long time that forest can be drawn upon ; in fact, it may be used up, 
and even destroyed, without attracting any great attention; but there comes a point, 
when the denudation of the forest reaches the highlands, and especially in tropical 
countries, when the banks of rivers are denuded, that the water supply begins to fail, the 
rivers begin to dry up, the hot winds are let into the lowlands from denuding the ridges, 
and a variety of changes in the physical conditions begin to force themselves upon the 
attention of the residents. Then for the first time it dawns upon them that the destruc- 
tion of the forest has either gone too far, or is within measurable reach of doing so ; the 
Colonial Government takes the matter up, and applies to the Home Government for 
assistance in getting the thing investigated. When a colony has reached that condition 
it is ripe for the constitution of a Forest Department, because you must maintain some 
forest protection over the sources of rivers. You must keep the ridges of mountain 
ranges clothed, or the hot winds will pass over them and dry everything up in the valleys 
below. In the Oape, for example, the amount of forest which exists has been reduced to — 
very small limits indeed. A French count, the Comte Vasselét de Regné, has gone out, 
at Oolonel Pearson’s suggestion, as forest officer, and he gives a most deplorable aecount 
of the state of things. To us, one result which he mentions is almost incredible. You 
would think that a country like the Cape with large supplies of timber would be able to — 
supply itself; but the forest officer states that the Cape imports something like £80,000 — 
worth annually of soft pine wood from the north, I suppose either from Scandinavia or — 
from America. In Natal there is a considerable import of pine wood and so there is — 
into Jamaica, and indeed even in India it is suggested that notwithstanding the activity 
of the Forest Department pine sleepers for railways have been imported from Europe. 
_ That showg that the drain upon the soft woods of the northern hemisphere is at the — 

present moment something prodigious. I apprehend that cannot last, that there must be 
a general decrease in the supply of the soft woods, and I think that it is very likely that 
it would be to the advantage of a country like England which is capable of growing 
wood, but where at present the marketable value of wood is, I am afraid, very small. 


CoLoNEL Prarson, Nancy. 


Is it allowable on the part of the owners of forests in France, to convert wood into 
arable land!—Not before they get the permission of the forest officer of the district; — 
before they can make a défrichement they must get the permission of the forest officer. — 
There are some conditions, without which a forest cannot be cut; but otherwise they 
obtain permission in the reguiar way. 

The system of felling that they teach in the German and French forests is simply a — 
gradual thinning out to let the sunlight touch the ground, when reproduction will take 
place at once. 

Do you think that beech, elm, and that class of timber, say beech, could be planted 
after oak and larch after beech, or vice versd, without the danger of encouraging disease 
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in the timber ; or do you think that all timber should be regrown upon the same soil !— 
If you planted oak and beech together there would be no trouble ; the great trouble is 
that very few soils will bear one species of timber alone. 


If you plant larch after another crop of larch, that is likely to encourage disease in 
the larch. Do you think that if you planted beech after beech, that would encourage 
disease in the beech !—No; because it would come with a totally different class of tree. 
It is for that reason if you plant beech and oak together, as the whole of the trees are 
not drawing upon the same elements of the soil, that they become stronger. 


So that in planting forests you have to be careful not to plant the same class of trees 
that had grown there before ?!—Oertainly not ; and also you should mix the trees. You 
should select what trees you think would be suited of two or three sorts and plant them 
mixed together. Ash, beech and larch would often grow well together in certain locali- 
ties, and beech and larch always will. In some cases you may introduce oak, because 
know Mr. Banks’ forests have some exceeding fine larch trees mixed with oak. 


M. Boppe suggests that sheep might be advantageously kept out for the first 40 
years and the last 20 years, but that they might be admitted during the intermediate 
period of 60 years, and that the pasturage in that case would be very good ; did he not 
intend to imply that, in his judgment, the Scotch foresters scarcely adopted what he 
considered to be the best rule with regard to the admission of sheep into forest lands ?— 
Certainly ; itis a very important thing. If you allow that the life of a forest is 120 
years, you would have better grazing during 60 years of it if you kept them out during 
the first 40 years and the last 20 years ; it would rest the land. 


Rey. J. 0. Brown, LL.D, Souta Arrica Forest SuPERINTENDENT. 


Is it the fact that in Poland, Russia, Austria, Finland, Sweden, France, and every- 
where in Germany, there have been established by the Government schools of forest 
science or classes in connection with existing universities !—That is generally the case, 
and many of them I have visited. 

That has to some extent arisen, I think I gather, from the fact that from the situa- 
tion of those countries the supply of timber for the purposes of fuel, and also for other 
purposes, has not been so accessible as it has been to usin Great Britain?—It is very 
largely so; but it is also the case in the United States of America, in Canada, and in 
many of our colonies, that the country is being ruined by the destruction of forests, owing 
to the effect produced upon the humidity of the climate. It is an open question—I have 
my opinion upon it—whether or no forests increase the quantity of rainfall; but whether 
they increase it or no they certainly do affect the distribution of rainfall, both in time 
and space. The distribution of the forests may have arisen from the distribution of the 
rainfall ; but the forests once established, there is a very much more equable distribution 


_ of the rain in time, and of the rain in space. Besides this, great destruction has been 


wrought, and is still being wrought, by inundations ; and it has now been proved, beyond 
all question, by expensive experiments, and not only by experiments, but by extensive 
operations with results which have fully justified the undertaking, that there is no more 
efficient way of preventing inundations than planting the basin of reception with trees ; 
and it is the most thorough way of doing so. 


Mr. W. Scuuicu, Pu.D., Inspector GENERAL OF Forests, InprA. 


Out of the grand total of 6,000,000 loads of timber, Canada supplies us with 1,500, 
000 ; and I believe you have stated that gloomy reports have been received of the ex- 
tensive destruction of forests in that country, and that, of course, also we cannot reckon 


_ safely upon receiving such large supplies in the future as we have received in the past ?— 


As far as I can gather from the means at my disposal, | am inclined to think that the 
falling off in the supply from Canada, will be much quicker than that from Russia and 
Norway. 
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I understand, from your answer to Dr. Farquharson, that you are of opinion that 
the price of wood is likely to go up in future ?—I meant to speak more correctly, that the 
supply from. outside was likely to fall off, and that therefore home-grown woods were 
more likely to find a ready market at home. 

But in the timber-growing countries from which we import the wood, do you suppose 
more timber is cut down annually than is grown ?—It is very difficult to show a thing 
like that by figures, because the reports are of a very general character, and one can only 
form a very general opinion; but I think, upon the whole, that the supply is likely 
to fall off. I believe the countries which at present principally send their timber to 
England are overworking their forests, and that the present supply cannot last. 

And the price of timber will go up, seeing that the area of forests easily accessible to- 
the English markets is diminishing !—Yes, that j is to say, the area of timber-producing 
forests is. 


Mr. Witiiam Barron, Drersy. f 


Have you had considerable practical experience of the planting and management of 
woods !—I fancy I have had rather more than most men. I have had 50 years at it. 

Can you give some idea as to the scientific knowledge valuable to a forester 1— 
The forester ought to know something of arboricultural botany. Take the pine 
tribe, there is a certain class of the pine tribe which is only two-leaved ; they only throw 
their leaves off the third year ; they have only two years’ leaves upon them, andif you 
allow those two years to pass over you cannot make them shoot ; but I have found out. 
that in the centre of any two, three, or five-leaved pines there is a dormant bud, and by 
. stopping the shoot you can manage to make as many leaves come out as you like, and 
that is very desirable, because the leaf of the plant is the lung of the plant, and the 
amount of sap elaborated is in exact proportion to the/amount of the square surface of 
foliage upon a plant. 

Do you mean that you can turn the two-leaved pines into the three-leaved pines by 
stopping the shoot /—No; but you will understand me that you never have more than 
two years’ growth upon a ‘two- leaved pine; the third year it throws the leaf off, and I 
say that if you stop the shoot between each two sets of leaves you can make young shoots. 
come out, and therefore I recommend stopping them so as to get a mass of leaves all up 
the stem. On most plantations, if you look, you will find only just a tuft of leaves at the 
top ; that is a great mistake. If the stem of the plant were to be covered with leaves. 
from the ground upwards, you would get a great deal more timber than you otherwise 
would in the same number of years. 

Is it an operation which could possibly be carried on profitably over a large area of 
forest 1—Decidedly so. ) 

Would it not require an enormous amount of manual labour ?—I do not think that. — 
If you stop a shoot near to the stem it will throw out a number of very small shoots ; im 
other words, I think it is a very great waste of money as things stand at present. You 
do not get a good result ; you allow limbs to grow, whereas we want straight timber. 

But you have, I understand, made a practical arithmetical calculation that it is more: 
profitable to employ a large amount of capital to induce these new leaves to be started. 
than to leave the trees alone !/—Yes, most decidedly, because you get a good result. [ 
may say that I should never myself plant trees out in a forest under four or five feet. 
high ; then they would go out prepared ; they would only want stopping gradually back, 
and you would have a gr radually improving result. ‘ 

How often would the tree require stopping back !—If you do it once in two or three» 
years that would be sufficient. - 

Do you consider that there are large portions of land which might be more advan- — 
tageously cultivated as forests in England than in any other way ?—Yes, decidedly. (i 


Se ae ee a. | 


Earu or DucIE. 


Could the process of planting with larch be carried out extensively in the Cotswolds ? 
—It would depend upon whether the owner preferred to have it planted with timber or 
see it used as a sheep-walk. A great deal of it will no longer pay as arable land. 
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Will it pay as a sheep-walk /—It would pay a certain amount, but a very small rent 
indeed. 
Would the land pay under forest cultivation ?—I daresay it would ; I see that a 


great many proprietors are devoting their land to larch, but I think Lord Bathurst might 
be better able to answer this question than I am. 


Earu BaTHurst. e 


_ What is the market value of beech now ¢—I should hardly like to say now, but we 
do not sell any good beech under ls. a foot. The principle on which my woods are 
managed is that every year a certain number of acres are cut ; the woodward goes through 
the woods, and upon that particular section, or sometimes generally in two or three differ- 
ent sections throughout the woods, he marks with a red spot or a red line round the 
small trees those which are to be left. Then the woods are marked out in drifts by 
stakes, the woodmen fell the standing underwood and the trees that are not marked 
and lay them in drifts; then every year 1 have an auction, and the timber buyers come 
round and bid against each other. 


Sir J. CAMPBELL, MANAGER OF Roya Forest oF Dra. 


Do you cut round the trees that you are going to transplant first /—No, I have taken 

up trees 25 years old, simply taking them up in winter and putting them in some other 
lace. 

: Taking a very large ball to them !—Taking no ball to them at all, simply taking 

them up in the winter. | 

That would not apply to hollies would it !—I am speaking of oaks. It has been 
practised in the Forest of Dean since the beginning of the century. It is a very curious 
fact that the smallest tree that was transplanted in 1808 is double the size of the largest 
oak that was measured at the same time and not transplanted, although it was smaller at 
first. 

Then according to that, I understand you, all oaks ought to be transplanted because 
they will grow larger ?—Speaking within reason, the more you transplant them the better 
when they are young. I have trees now which have been lifted five or six times, and 
they are all going on very well; only a few of them have died. I have been very much 
struck with this: in the year 1860 or 1861 I wanted to know what was the cause of 
these trees having been growing so much faster from having been transplanted, and I 
selected a dozen growing within gunshot of each other, all seedlings. I knew they never 
had been planted ; I took up six of them, marking them in a particular way. I took 
them up by digging them out of the ground, and [| immediately replanted them in the 
same holes. J measured them all, taking the circumference of each tree six feet from 
the ground. In the first seven years the trees that had never been touched at all went 
ahead very fast, and the others grew very little; after seven years the others began to 
recover, and | think in this year, 1887, the six trees that were something like eight 
inches in circumference will now, in the aggregate, be bigger than those that were never 
touched at all, thereby showing that the mere fact of lifting an oak tree and putting it 
back into the ground and re-planting it, without doing anything else whatever to it, is a 
valuable treatment for an oak tree. People ask why this should be so. I say because if 
you have a thousand tiees that you have to cut down because they are too thick in your 
plantation do not cut them down, but lift them and place them somewhere else or make 
a clump of them. 


Mr. Macarecor, HEAD ForESTER, ATHOL. 


I will ask you now whether you have given your attention to the question of schools 
for instruction in forestry 1—Yes, I have. 

What is your general view of the qiestion /—-At the present time there is no means 
for a young man to learn anything about forestry but to go about to wood foresters and 
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work as a day labourer. The Highland Society have of recent years introduced exami- 
nations ; and they also offer premiums for essays on subjects connected with forestry. 

I think you are one of the board of examiners of that society !—Yes. 

Perhaps you will give us the qualifications you require from the candidates ane 
are supposed to have a thorough acquaintance with the,details of practical forestry ; 
general knowledge of the following branches of study so far as these apply to foreatiy 
The outlines of botany (that, of course, we have nothing to do with as examiners in prac- 
tical matters ; there is another examiner for that ;) the nature and properties of soils, 
drainage and effects of climate ; land and timber measuring and surveying ; mechanics 
and construction as applied to fencing; draining, bridging and road-making ; implements 
of forestry ; book-keeping and accounts. The examinations are open to candidates of any 
age. Then the syllabus of examination in the science of forestry and practical manage- 
ment of woods consists of: (1) Formation and ripening of wood ; predisposing causes of 
decay ; (2) Restoration of woodlands, consisting of, (1) Natural reproduction; (2) Arti- 
ficial planting ; (3) General management of plantation, cropping by rotation, trees recom- 
mended for different situations ; (4) Season, and methods of pruning, thinning, and fell- 
ing; (5) Circumstances unfavourable to the growth of trees ; (6) Mechanical appliances 
for conveying and converting timber, construction of saw mills; (7) Qualities and uses 
of chief indigenous timbers ; processes of preserving timber ; (8) Management of nurseries ; 
seed sowing ; (9) Collection of forest produce ; (10) Manufacture of tar and charcoal ; 
(11) Insects injurious to trees ; preservation of birds which prey upon them, drawing a 
distinction between birds which are beneficial and those which are destructive to trees. 

I believe you said the management of the Scotch forests might be eee better than 
it is now {—Yes. 

In what respect? Where does the deficiency now lie in the raanapement of the 
. Scotch forests ?—The deficiency lies in this, that if it is left to the forester he does not 
know when to begin to thin, or when to plant and what to do. Some men in charge of 
woods prune live branches off coniferous or resinous trees. 

That bad management is in consequence of the ignorance of those who manage it I 
suppose !—To a certain extent. 

Could you say whether the great plantations on the Duke of Athole’s property and 
elsewhere have had any effect on the climate ?—I think they have; they shelter the low 
ground very much. 

Have they affected the rainfall at all ?’—I would not say that. I do not think there 
is any record kept of the rainfall before. 

A former witness before the Committee said he thought the effect of planting forests 
was to make the climate more equable and temperate /—That is the general opinion, I 
believe, but I could not say so from experience. 

Have these plantations been successful as a commercial speculation !—I think so. 

But at present prices they are not /—Even at present prices they are better than if 
left as moorland in their original state. Before 1879 we were getting 14d. and 15d. a 


foot for larch, and now it is down to 9d. and 10d. Scotch fir freely brought 8d. a cubic 


foot ; now it is only 4d., and there is very little demand at that, 
I suppose anything over 1s. a foot for larch pays well ?—Less than 1s. pays well. 


Mr. THomson, Heap Forestier, STRATHSPEY. 
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Are you able to say from your own experience whether these great plantations at 
Strathspey and’elsewhere have had any effect on the climate ?—I think they have. I 


know of one plantation that was cut down. There was a spring of water in it before the 


trees were felled ; shortly after the trees were felled the spring dried ; now it is replanted 
again, and they are up four or five feet high, the waters have returned to the spring. 
The trees prevent evaporation. 

Speaking generally, has the effect of the plantations on the surrounding agricultural 
land been beneficial or otherwise ?—They have been beneficial as far as shelter is con- 


cerned. A great number of farmers have applied to get a small portion of their farms : 


inclosed for as sake of the shelter. 


> 
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Can you say whether it has affected the rainfall or not !—I could not say whether it 


-has, further than the instance I have given you about the spring. 


Rey. T. E. F. Fuannery, P.P., Gauway. 


Is shelter very much wanted in Connemara for cattle and other stock !—It is very 
much wanted. 

Do you think that a great benefit would be conferred upon the country in that way 
if there were masses of timber planted along some of the mountain sides !—It would bea 
very great benefit, and the land remaining would be drained ; so that the land, even 
though not planted, would be rendered doubly valuable by planting the portion that 
would be selected for planting. 

You said that the unplanted land would benefit by the planting ; I think you said 
it would be drained ?—I did. 

What do you mean by that 1—I mean that when you plant upon the side of a moun- 
tain you must have a fall of water either to the river or to the sea. It would necessitate 


-driving a main drain either to some inlet or outlet to the sea, and the main drain would 


drain the land for many acres round where the tenants would raise their stock ; the cattle 
would have shelter there and the land would be dry. 

I suppose one of the great benefits arising from planting would be the employment 
and encouragement of labour amongst the industrial population ; it would do a great deal 


of good to the country in that way, would it not —Yes, but that should be a secondary 


matter ; it would not be in that view at all that I would advocate it. 

You see no difficulty in the way of attaining a profitable result !—I do not see the 
least difficulty. I am convinced, on the contrary, that there would be a profitable trade 
in the timber, and that within 90 years. 


Mr. Gitcurist, HEAD WoopMAN, PowErRscourT, ENNISKERRY. 


Do you think, on the whole, the plantations in Ireland, as elsewhere, are not very 
profitably managed !—Yes, many of them are not very profitably managed. 

What particular point do you think they fail in ’—They fail in want of attention as 
to thinning. I have seen a great many losses occur through a want of attention to drain- 


age ; that is to say, the drains have been opened when the plantations were formed, and 


have been allowed to become filled with stagnant water for want of cleaning. 
You consider your own forests have been profitably worked ?—I think they have 
been profitably worked. 


That is, I suppose, that you have a large quantity of larch, which can always hold 


‘its own against foreign timber !/—Yes, no doubt it is due to that; and also there was a 


considerable quantity of hard wood that had been planted, probably about from 80 to 100 


years ago, and we have been realising a lot of that by judicious thinning, not by clearance. 


Do you think that your plantations i in the future are likely to be as successful pro- 
fitably as they have been in the past !—I think so. 

Why should your experience have been more favourable than that of other countries ; 
the Committee had Mr. Dundas from Scotland the other day who told them that they 
could not grow timber profitably in any part of Scotland t—I think the depression in the 
price will not last. I think that was owing to the great quantity of timber that was 
blown over by the recent-gales, a large quantity of which i is still unsold. 

Is it not due to foreign competition too !—-Yes ; it is due to foreign competition, no 


doubt, but that cannot go on for ever. For instance, as regards these Norway spars, 


although brought in for next to nothing, they could not go on bringing them in at that 
price, and as they cut further from the. coast the price will have to go up. 

Would you recommend that the State should undertake the planting of timber in 
Ireland as a commercial undertaking or as a political undertaking !—I think I could 
‘safely recommend the State to undertake it as a commercial undertaking. 

Did I understand you to say just now that upon some land that you had, after 25 
years growth, the larch made a return of 25/. per acre!—I will give you the alder first. 
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The value of the land in this case was about 10s. per acre, and the crop of alder cleared 
after 50 years’ growth yielded 3,300 cubic feet, equal to 55/7, and there was a fair crop. 
of trees still left upon the ground ; that was in 1883. Then, coming to the larch, we 
have larch of 80 years’ growth, the present value of which is 80/7. I have no account of 
the thinnings out of that plantation. 

I think I heard you say that from a 25 years’ growth of larch you iad a crop valued 
at 25/. per acre ]—Yes, and where they are about 50 years planted we have 140 trees to 
the acre, worth 3s. 6d. each, bringing 24/. 10s. per acre. In this present year we thinned 
out 100 trees and sold them for 3s. each, making 16/. 10s. realized for thinnings this 
year. In 1879 1 thinned out of that same acre of land 100 trees and sold them at Ls. 6d. 
each, making 7/. 10s. 

‘What was the rental of the land 1_The rental of the land would be a very high rent: 
at 10s. per acre. I consider that at the very outside 7s. 6d. would be ample for that. 
Then, coming down to the larch, 25 years planted, at the present time there are 250 trees 
on an acre of ground, 25/. value; that was thinned in 1885. There were 150 trees taken 
out which yielded 13/. 2s. 6d. per acre. Thinned out in 1879 it yielded 200 trees at 1s.; 
that is 1072. 

What rental would that land be !/—That is rather a better class of land. J should 
think it might be worth, for an agricultural tenant, 1/. or so per acre. 

There is very great probability, is there not, that the foreign supplies of timber will 
fall off in course of time ?—I expect they will fall off. 

The Committee have had some evidence that the Canadian and Scandinavian forests 
have been a good deal thinned of late, and that the supply from those sources is likely to. 
fall off in the future ; do you concur in that opinion ’—I do concur in that opinion. 

That would be partly the basis upon which you have founded your opinion that the 
market is likely to improve !—Yes; I think in Norway, when they cut a little further 
from the coast and have to pay increased carriage to the ship, the price will go up a little. 

I gathered from your previous answer that you attached great importance to running 
a belt of shelter round outside the plantation !—Yes, a belt of Scotch firs round the out- 
side, or of Austrian pine, which is a very hardy tree. 

Do you think that if proper attention had been paid to that precaution three-fourths. 
of the destruction which did occur might have been prevented 1—I have had much experi- 
ence in blown timber and have come to the conclusion that a great deal of it could be 
traced to pure mismanagement. 


Mr. Evan Powerit, WALES. 


You have had experience of planting !—Yes ; we have planted very extensively. 

And of the management of woods?!—Yes ; and of valuing and marketing timber, 
more especially in Wales, but also in other parts of the country ; Devonshire for instance. - 

You have travelled a good deal in the United States and other foreign countries ? 
—Yes; I am managing director of a company in the United States where lumbering is 
one of our operations. 

Have you in your travels in foreign countries paid any visits to the foreign conti- 
nental forest schools in Germany, for instance !—I have not visited any of the schools. 
I have visited some of the German forests but not the schools. 

You are well acquainted, are you not, with the prospects of the timber trade, and as 
regards the quantity of timber imported from those countries /—Yes ; more particularly 
from America, but I am also acquainted with the imports from other countries. 

What is your opinion as to the future prospects of the timber trade 1—I think that. 
for some years the timber trade in this country will be very depressed, but I think the 
time will come when timber will be scarce here. 

Do you think that there will be a good prospect for the home-grown timber /—I 
think that in the future there undoubtedly will be. 

Could you give the Committee your reasons for that opinion?—Yes. I think that. 
the future imports of timber are likely to very materially decrease ; firstly, owing to the 
very few countries in Europe conserving a supply of timber equal to the demand in those 
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countries, for I think that with the exceptions of Germany and Bavaria there is no country 
n Europe that produces as much timber as is consumed in the country. Secondly, owing 
to the rapid denudation of the forests in the United States and Canada, and also in 
Sweden and Norway, judging from what I hear (for I have never visited those countries). 
In the United States of America, and in Canada also, there is an immense destruction of 
forests annually by fire. I have here the census reports of the United States in which 
they very carefully go into the production of timber and also the destruction of timber “ 
and I think that it is estimated that in the year 1880 there was something over 10,000,000 
acres destroyed by fire. Fires which do not affect the large timber will destroy all the — 
young timber up to 15 or 20 years’ growth ; a fire that will run along the leaves and not 
materially injure the large timber will utterly destroy the young timber. Then again, 
throughout almost the whole of the United States there are cattle and stock running over 
forests, and the destruction by browsing to the young trees is something enormous. Then 
along nearly all the navigable rivers in the whole of the United States you will find that 
timber has been cleared away, and it is only as railways are developed through the coun- 
ry, or rivers are made navigable, that future timber lands are being opened up for supply, 
and as a matter of fact timber is selling at the present time on the eastern seaboard of 
the United States at higher prices than it is selling at here. 
Do you consider that there is a diminution in the supply of home-grown timber at 
present !—Yes, I think that a very large amount of timber has been cut down within 
recent years and that an equivalent amount of young plantations have not been formed. 
I should say, as illustrating the rapid way in which the primeval forest is being cut in 
America, that in the case of our company we have had one mill there which has been 
clearing at the rate of nearly 1,000 acres a year of primeval forest. 
_ Could you give the Committee what you consider to be the reasons for the diminished 
amount of planting and of the general growth of timber at present ?—The diminished 
amount of planting is caused first, no doubt, by the scarcity of money and the depressed 
times, and also by the long period which the proprietor has to wait for a return of his 
money ; I think, also, that that the rating of woodlands has had a’ deterring effect on 
planting. I think it was a most injudicious law to‘pass ; it was just the last straw that 
broke the camel’s back. Other countries are endeavouring to extend the planting of 
timber. In the United States, for example, as an encouragement to planting, all land 
planted is exempted from taxation, and not only that, but a premium or bounty is offered 
for planting. It seems tome England is taking less care for the conservancy of her- 
woodlands than any other country. 
I understood you to say that you thought that we had nothing to fear from 
‘America as regards the importation of foreign timber into this country }—At the present 
time there is a very large importation of timber from America to this country, and that 
is no doubt one of the causes that has brought timber down to its present price. For 
instance, we are having an enormous quantity of what is ordinarily called pitch pine, 
pinus australis, and from the Southern States of America. I had occasion, about four: 
years ago, to inspect a large timber property there of nearly half a million acres, and I 
Saw during my visit there that the timber had been cleared along the navigable rivers, 
where it was some distance from the river, in order to get rid of it ; the trees were girdled 
one year and set fire to the next. JI have seen thousands of acres of magnificent timber 
being burnt simply to clear the land for growing cotton. You can buy the land with the. 
timber for a dollar and a quarter, or say five shillings, an acre, and after you have cleared 
the timber the land is worth more; consequently, timber can be had there for nothing 
except the cost of carting to the river and the manipulation of it. That is causing timber 
% be sent to this country now at excessively low rates. 
___ In what States of America did you find that to be the case?—The timber which I 
Inspected was in Georgia, but I have also inspected timber lands and heard the same 
thing spoken of in Tennessee, West Virginia and Florida. 

In the north and west of the United States is there very little timber?—On the 
eastern seaboard of the United States, except in Georgia and Carolina, timber is getting 
very scarce indeed, and, in fact, they get nearly all their timber imported from further 
west, 


Do you know whether Canada is sending much timber to this country at the pres 
time 7—Yes, it is sending a good deal ; but the timber that used to be sent from Cana 
the Quebec yellow pine, has become almost worked out ; there is hardly any of it obtai 
-able now. | % 

Ts it not the case that there are large quantities of unenclosed woods where, if pla 
tations were made, the trees would naturally seed and others would grow !—Yes. ; 

But from the fact that those woods are unenclosed cattle get in 1—Yes, cattle get | 
and kill the young shoots. But that is more so in Brecknockshire. In Montgomerys ii 
we have the woods more carefully fenced in. That would ke one of the advantages 
instruction in forestry, that people would understand that injury to the trees occurs m 
only from the cattle browsing the tops of the trees but from the animals rubbing agaiz 
the trees and the grease from their bodies getting into the bark of the trees and prever 
ing the sap flowing up the tree. People think that if the top of the tree has grown 9 
of the reach ‘of. the cattle, they do not harm it, but it isa great mistake to suppose thati 
injury is done by their rubbing against it as I have described. J 

Ts not it a source of great danger to us if they attend more to their woodlands; 
Canada and in America than we do, and so send greater supplies of wood to compete w. 
our woodlands here ?—Yes ; but so far it is all theoretical. Practically the only 
taken on the part of the Government is to prevent the timber being stolen, and to try 
prevent forest fires. A great deal of land is set on fire by persons who have the grazi 
of it merely to improve the pasturage. I have myself seen large tracts of land that ia 
been fired merely to get a little more of the scanty pasturage. j 


f 

Ts the management of the woodlands in America worse now than it was formerly 

No, I should say not; if anything it is better. But there is hardly any attention giv 
to the management of woods, further than cutting them down, so far as actually has con 
under my attention, although I have read that a great deal of attention is paid to tl 
matter. 
As a matter of fact, however, in America they have a vast quantity of wood of 
better quality than ours which effectually competes with our wood ; does not that pret 
clearly show that further attention to the subject of forestry isnot necessary in Americt 
__Ag I have already stated, I believe the price of timber in New York is higher than 
ig in England. Our company in West Virginia send a large quantity of timber to Ric 
mond, New York and other places, and the price in New York must be higher than th 
at which timber is sold here. | 
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Is that on account of the high railway rates in America ?!—No ; the railway rates” 
America are very much less than they are here. As I said, we can send timber fro 
West Virginia to New York, which is a distance of nearly 700 miles, for about the sar 


-cost as we could send it in this country for a distance of 150 miles. 


Rev. J. C. Brown, LL.D. 


Are there any old forests left in Spain ?—There are a few, and the forest enginee 
in Spain have been struggling with the Government for the last 12 or 15 years to prevé 
the sale and utter destruction of those forests which still remain. The struggle is st 


which the forest engineers of Spain virtually propose themselves is this, how can 
secure that not a drop of rain shall fall in Spain without its being utilized, and the forest 
are employed as an important means of securing this object. vi 

The want of thinning in Irish plantations ; there is no doubt that that is a gre 
defect in Irish forestry. Most people who have demesnes or lands in their own han 
have plantations which have been planted in former days but which they have ney 
thought at all of thinning, and the consequence is that the trees are being destroyeé 
Lord Carysfort and Lord Wicklow, in the county Wicklow, have very extensive plant 
tions, mostly of oak, which has grown up naturally from the stools of the old trees whi 
were cut down, for the most part, in the time of the Rebellion, I should suppose ; | 
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shose trees, for want of thinning, are now growing up into wretchedly thin poles and will 
iever be Forth sixpence. I have repeatedly spoken to both Lord Carysfort and Lord 
WV icklow on the subject of thinning their woods and they say that it does not pay them ;. 
mut I say even if it does not pay them they ought to thin them, because the woods are 
yeing utterly ruined. 


INCREASING THE DURABILITY OF TIMBER. 
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__ In the present fast-growing scarcity of good pine, and many other woods, the ques-. 
ion of wood-preservation becomes most: important. Following this will be found methods 
a use in the States and other countries for preserving timber, the most approved plans being 
elected for detail. But here in Toronto we have a preservative used, which appears of 
reat value, and as we mention the names of Americans and Europeans who have invented: 
nd who use different methods of creosoting, and other ways of preserving wood, it would 
pem unfair not to allow our own resident to have his say in the matter, especially, as. 
‘om personal experience I can corroborate some of his statements. This is Mr. Finch, 
f Toronto, and he writes as follows of his method :— 


‘Tt is surprising that, seeing the enormous loss from the decay of lumber, means are 
ot used for its prevention. There may be reasons—ignorance of the cause of decay 
nd the uncertainty of finding an efficient remedy ; or the unspoken thought that the. 
1ore waste, the more work, and the more cash expended in replacing it. 

it is admitted that the loss to Canada from this cause, would pay the yearly interest 
n the national debt ; and the Department of Forestry at Washington, D. C., estimates. 
hat the loss to the United States for railway ties alone amounts to twenty-five millions 
f dollars annually ; add to this, bridges, platforms, walks, wharves, box-cars, telegraph 
oles and all other cases where wood decays, and ae 000,000 would not pay for this 


vaste, which does nobody any good. 


“« Besides the loss, it is a prolific source of sickness, to which many physicians testify. 
“he cause of the decay of lumber is not generally known; it is thought to arise from 


low combustion, and as everything decays lumber is no exception. Scientists now state 
hat the microscope shows the real cause results from the growth of a fungus plant of the 
aushr oom type on damp wood, feedingon the wood, undoing what has been done by the tree 
a growing, and returning it to its native element, the air and soil. In 1875, planks and 
cantlings for sidewalks in Toronto, were coated with a cheap, simple preservative and laid 
tthe request of the council in different wards of the city, and after eight years use were 
ound sound and free from decay, (sample planks can now be seen of that lumber) that 
m being cut, retained even the pine smell quite fresh. The explanation is, that when lum- 


er is thus treated, that destroying agency cannot grow on the damp wood, and it becomes. 
1ardened, seasoned and undecayable. It can be done by unskilled labour when the lum- 
er is piled. The preservative is laid on the lumber with a common broom ; it can 
‘emain in pile or ready for use as soon as dry; no danger or risk in using it; it will not 
rasily burn. It has been used for railroad ties, railway platforms, warehouse floors, walks, 
sidewalks, scows, foundation planks under walls of warehouses ; on made land it is cheap, 


; 
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safe, sanitary. No costly plant required. The cost of material and labour will be abo | 
$2 to $3 per 1000 feet board measure.” 


Wishing myself to see Mr. Finch’s method in operation, I allowed him to co 
the plank, above and below, of over a hundred feet in length in a lane of my own 
This was about a year anda half ago. The effect has been very beneficial. Some fey 


is manifest under the others—both new planks. In any future case of laying planki ng 
I should certainly, i available, obtain this ae: ane apply it. This isa lane whe 


remarkably dry and sound. 


The following valuable hints are from the Washington department :— 


People waste a large amount of timber and of labor by lack of care for the timbe 
after it is cut. Rotting timbers and fenceposts necessitate not only the cutting of a lar 
quantity of wood, but also the labor of replacing the same oftener than if the wood coul 
be made to last longer. 4 


There are some rules in the handling of timber which are too often overlooked, am 
which should be observed by everybody who uses wood in places where it can not be ‘kep 
dry or wholly submerged. ‘ 


There is also much unintelligent use of paints and other coatings, applied in the hop 
of preserving timber, when it should be well known that by painting green or badly-s@ 
soned timber decay is hastened rather than prevented. 


While to many it may be impossible to apply the more complicated and expensiv 
methods of wood preservation which recommend themselves to large. consumers of woo 
material, knowledge of the following considerations will aid the small consumer to handl 
his material to better adv antage, to utilize forest products more thoroughly and intel 
gently, and to make them last from two to three times as long as when not observed. — 


(1) Decay ofwood is due to fermentation of the sap, induced probably by the row 
of either bacteria or fungi. These organisms need for their development warmth a 
moisture besides the nitrogenous substances and salts contained in solution of sap. 

To prevent the growth of these ferments, therefore the sap in the wood must be dis 
solved, leeched out, or dried out, and moisture be prevented from re-entering. 


(2) The manner of use influences durability of timber.—Timber entirely saben 
under water or in deep soil (drain pipes) will practically not decay, nor is it liable to 
when kept absolutely dry, away from the influence of humid atmosphere. Wood decay 
in proportion to the warmth of the temperature. 4 

On northern exposures, in cool valleys, on high elevations in northern countries, th 
duration of wood is longer than when placed under opposite influences, 

If wood is used in the ground, decay proceeds more rapidly (beginning with the Poe 
of contact with the soi]) the looser, moister, and warmer the soil, and especially th 
greater liability of change from dry to wet; therefore timber will last longer in heavy 
always moist, clay, than in loose, alternately moist and dry gravel, or in warm compart 
tively dry lime soil. 

Rooms without ventilation induce decay, producing the dry-rot (which first appa 
in white patches, changing into brown or gray). Ventilation, drying out, and insulatio 
from moisture will cure this defect. ; 


(3) Natural factors influencing durability.—Sound mature trees yield more dura 
timber than either young or very old trees. Maturity is the time when trees have cease 
to grow vigorously, which is indicated by a flattening of the crown, dying out of branche 
in the crown, and by the change of color of the bark. Maturity may be reached accordin 
to circumstances by the same species, when the diameter is only a few inches or when i 
is several feet. The small tree on arid soil, or overtopped by others from its birth, ma, 
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_ be as old and older than a tree of greater dimensions growing under more favorable con- 
ditions. Of two pieces of the same kind the heavier is the more durable, although 
absolute weight of two different kinds of timber does not determine their relative dur- 
_ ability. 


Heart-wood, as a rule, can resist deterioration longer than sap-wood, because it 


_ contains less sap; but when the sap-wood is well seasoned and heavier, this difference 
_ disappears. 


ot 
Pal 


The site has an influence on durability in so far as it influences the formation of heavy 
_ wood. 


: Quickly-grown hard woods with wide annual rings, and slowly-grown conifers with 
marrow (yet not too narrow) rings, and “ tapped ” pines (on the tapped side) yield, as a rule 
; the most durable wood, other conditions being alike. 


| Conifer wood from poor soils, high altitude, and dense forest, hard woods from rich, 
deep, warm soils and isolated position, are most durable. 


‘ (5) Time of felling.—With proper after-treatment of the wood the time of felling 
_ssems not to affect its durability. Karly winter felling (December) should have the 
_ preference, because less fermentable sap is then in the trees, and the timber will season 
_ with less care, more slowly and more evenly, and before the temperature is warm enough 
_ for fermentation to set in. 


If the wood is cut “in the sap” it is more liable to fermentation and to the attacks 

‘of insects, and more care is necessary in seasoning ; for the rapid seasoning, due to the 

warm, dry atmosphere, produces an outer seasoned coat which envelopes an unseasoned 

interior liable to decay. When cut in the leaf it is advantageous to let the tree lie full 

length until the leaves are thoroughly withered (two or three weeks) before cutting to size. 

_ With conifers this is good practice at any season, and if it can be done, all winter-felled 

trees should be left lying to leaf out in spring, by which most of the sap is worked out 
-and evaporated. 


(6) Treatment after felling.—Always remove the bark from felled timber to aid 
seasoning, but not from the standing tree. 
Never allow the log to lie directly on the moist soil. 
li winter-felled, shape the timber.to size within two weeks after felling, and leave it 
‘placed on blocks—not upon the soil—in the forest, or if shaped at home place in a dry, 
_ airy—not windy—position away from sun or rain. 


If dried too rapidly, wood warps and splits, the cracks collect water, and the timber. 
; is then easily. attacked and destroyed by rot. 


i With large logs, checking may be prevented by coating the ends with some fatty or 
| oily substance mixed with- brick dust, or witha piece of linen cloth, or even paper, or by 

simply shading them to lessen evaporation ; cracks on the sides may be filled in with tow 
| or cotton. 


When piling timber, place laths or sticks of uniform size at uniform distances under 

| each log, or post, or tie. 

a Sufficiently thorough seasoning for most purposes is obtained in twelve to eighteen 

months, while for special work, according to the size, from two to ten years are required. 

re The best method of obtaining proper seasoning without costly apparatus in shorter 
time, is to immerse the prepared timber in water from one to three weeks, to dissolve the 
fermentable matter nearest the surface. This is best done in running water. If such is 

not at hand, a bath may be substituted, the water of which needs frequent change. 
Timber so treated, like raft timber will season more quickly and is known to be more 
durable. 

7 If practicable, the application of boiling water or steam is an advantage in leeching 
out the gap. 


(7) Coatings to keep out moisture.—Neyer apply paint or any other coating to green 
or unseasoned timber. 


If the wood was not well dried or seasoned the coat will only hasten decay. 
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Good coatings consist of oily and resinous substances which make a smooth coat,. 
capable of being uniformly applied. They must cover every part ; must not crack, and’ 
possess a certain amount of plasticity after drying. . ; 

Coal tar, with or without sand or plaster or pitch, especially if mixed with oil of 
turpentine and applied hot (thus penetrating more deeply) answers best. A mixture of 
three parts coal tar and one part clean, unsalted grease, to prevent the tar from drying ~ 
until it has had time to fill the minute pores, is recommended. One barrel of coal tar: _ 
($3 to $4 a barrel) will cover three hundred posts. Wood tar is not serviceable because — 
it does not dry. : a 

Oil paints are next in value. Boiled linseed or any other drying vegetable—not. — 
animal—oils are used with lead or any other body (like pulverized charcoal) to give sub- — 
stance. Immersion in crude petroleum is also recommended. 

Charring of those parts which come into contract with the ground can be considered 
only as an imperfect preservative, and unless it is carefully done, and a considerable layer’ _ 
of charcoal is formed, the effect is often detrimental, as the process both weakens the timber’ — 
and produces cracks, thus exposing the interior to ferments. : 


Woop PRESERVATION. 


Wood is made up of small fibers, the various forms of which constitute its cell-struc-. — 
ture. Air occupies the cells not filled with sap. | 

The woody fibre in all kinds of wood is composed of the same elements, and in nearly 
the same proportions. It consists of 52.4 parts of carbon, 5.7 parts of hydrogen, and 
41.9 parts of oxygen. 

Differences in the strength of timber are due to differences in structure, or in the 
form and disposition of the fibers. The specific gravity of the fiber is about 1.5. 

The sap consists mainly of water, and of the so-called extractive substances, such ~ 
as vegetable glue, gum, gallic acid, coloring matter, sugar, albumen, etc. Besides these i 
substances, which are found i in greater or smallér quantities in almost every kind of Bap, | 
that of some kinds of wood contains special ingredients ; oak contains tannin, the coni- 
ferous woods contain resin, essential oils, etc. ei 

The quantity of sap contained in wood varies considerably in different kinds and at 
different seasons of the year. Freshly cut wood contains from 18 per cent. of sap (in | 
Hornbeam) to 52 per cent. (in Black Poplar). The variation of sap at different seasons — 
is illustrated by the observation that ash, cut in January, was found to contain 29 per — 
cent. of sap, and 39 per cent. when cut in April. 4 

When wood is thoroughly air-dried it still contains from 16 to 20 per cent. of water, — 
and when air dried wood is exposed for a time to a temperature of 277° F., the quantity — 
of water is reduced to + or } of what was left in the air-dried wood. & 

The woody fiber by itself does not seem liable to decay ; but the sap contained in © 
it under favorable conditions undergoes fermentation, and fungi attack and destroy the ‘ 
fiber. 


Fermentation, however, cannot take place except in the presence of air, of moisture, 
and of a temperature above the freezing point (32°), and below 150° F. If any one of 
these conditions is lacking, decay is impossible. iy 

~ But if wood is to be exposed to conditions favorable to decay, special precautions. — 
and means can and should be adopted to prolong its usefulness. The sap being the — 
prime cause of decay, it is plain that timber should be cut at a season when it con- — 
tains the least quantity of it and the least amount of organic matter, viz., during the 
winter. , 

It is stated on good authority that wood of proper character and age, cut during — 
January and then air-dried, resisted decay for fifteen and sixteen years; whereas timber 
of the same kind, cut at different age and season, lasted only four years. i 

It is also evident that the total or partial removal of the sap from wood will retard ; 
its decay. But even if all sap were removed decay would naturally set in, if the entrance 
into the cells of air and water containing spores is permitted, or if no means are adopted ’ 
to prevent their growth when introduced. 


i 
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To prevent air and water from entering the wood its cells may be filled with 
some substance not liable to decay. To prevent organic life from springing up in the 
wood cells, antiseptics are introduced into them in “the form of solutions, which act as 
poisons on all kinds of spores and bacteria. 

Notr.—There is no doubt whatever that wood can be preserved, successfully and to 
commercial advantage, toa much greater extent than is generally believed. 

To experts in this field little need be said ; they are aware of its extent, hat has 
been accomplished, and the possible advantages. They know that the preservation of 


_ wood has been carried on in England and in several countries of Europe for a great 
_ many years on a very extensive scale and with the most satisfactory results, several pro- 


cesses being in use whose efficiency has been thoroughly established. Experience in 
this country has not been satisfactory, owing to a want of appreciation of certain con- 
ditions, very different from those found abroad. Among these it is noticeable that we 
have usually green timber to treat instead of seasoned wood, and that in -some locali- 
ties timber is yet too plentiful, and consequently cheap, to admit of a preserving process 
being employed to commercial advantage. In some cases again experiments have not 
been satisfactory, owing to the great distances to which wood had to be transported for 
treatment and then to be sent back, 

The methods which are used, either simply or in combination with each other, in 
the preservation of wood, are,— 

(1) Steeping in water or in antiseptic solutions, 

(2) Forcing acurrent of water or of antiseptic solution longitudinally through the 
ducts of the wood, either by pressure or by suction—the Boucherie process. 

(3) Steaming i in closed vessels. 

(4) Removing air and vapors from the cells by creating a vacuum around the 
wood in a closed vessel, and then injecting the antiseptic solution into the wood by apply- 
ing pressure to the solution.—H . Llad, St. Lows. 


ANTISEPTICS USED IN THE PRESERVATION OF Woop. 


Out of the great number of substances which, during the last sixty years, have been 
proposed for preserving wood from decay, or rather for prolonging the period of its use- 
fulness, only four have stood the test applied, and are now employed for that purpose. 


_ Ist. Heavy oil of tar (creosote oil, dead oil). 


2nd. Bichloride of mercury (corrosive sublimate). 
drd. Chloride of zine. 
4th. Sulphate of Copper. 


In addition to these some substances are employed for preventing the gradual removal 


_ of these antiseptics from the wood by exposure to atmospheric influences, such as chloride 


of tannin, glue, tannin and sulphate of lime. 


I may. be permitted to quote fiom the recent and very instructive report on the pre- 
servation of timber, made in 1885, by a committee of the American Society of Engineers, 


after a careful and protracted examination of the subject : 


“Conditions of success.—Your committee will therefore attempt to state the principal 
conditions to be observed to achieve success, as far as they have been disclosed by this in- 
vestigation. 


“(1) Select the appropriate process in view of the subsequent intended exposure of 
the timber. 


‘©(2) Select the most open-grained, porous, and sappy varieties of wood to operate 
upon. 

“ Antiseptics penetrate but little into the dense structure of White Oak, Burr Oak, 
and Yellow or Heart Pine, and are of doubtful utility for White Pine, Chestnut or Spruce, 
while they readily impregnate and preserve the following varieties of wood: Hemlock, 
Sweet Gum, Mountain Pine. Loblolly Pine, Black Oak, Red Oak, Gray Oak, Water Oak, 
Beech, Poplar, Ash, Sour Oak, Cottonwood, Maple, 
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“The cheap woods, on the contrary, can be made to outlast the best woods in their 
natural state by a thorough artificial preparation. 


“ For railroad ties it will be advisable to select the harder kinds of wood to guard 
them against cutting into by the rails, especially upon curves. Preservation, however, 
materially adds to the natural hardness of timber, and it is found to resist cutting by the © 
rail, under ordinary traffic, from 12 to 16 years. 


(4) Extract the sap and water, as far as practicable, before injecting the preserva- 
tive. It is obvious that a liquid solution cannot be forced in unless there is a place for — 
- it, and yet most of the failures of valuable methods can be traced to neglect of this ob- 
vious requirement. Timber must be well seasoned either naturally or artificially before 
the antiseptic is injected-except in the case of the Boucherie process, which can only be 
applied to freshly cut logs. 


‘“‘The Europeans operate, as has been stated, upon timber which has been cut and 
seasoned six months or more, and hence they find little trouble in injecting the solutions. — 
In this country we must operate chiefly upon green or freshly cut timber, and hence must — 
resort to steaming, if we use the pressure method of injection. Very good results are 
accomplished by steaming, but the work must be well done, and at such heat and pressure 
as not to injure the fiber. 


“‘(5) Put in enough of the antiseptic to accomplish the desired result, and make sure 
that its quality and strength are such as neither to injure the fiber of the wood nor to 
leave it unprotected. 


(6) After the wood is prepared allow it to dry as much as practicable before using. 
Its durability will be materially increased by getting rid of surplus moisture. 


“‘(7) Let there be no undue haste in carrying on the work. This is sure to result 
in unsatisfactory preparation. 


‘“(8) In laying prepared ties or timber in the track protect them from moisture or 
water, as far as practicable, by draining the road-bed. 


“‘(9) Contract with none but reliable parties. As an inspection subsequent to the ~ 
doing of the work, short of chemical analysis, does not establish the fact whether it has — 
been well done, and the results cannot be detected for some years, there will always be a 3 
great temptation to do bad or careless work under contracts. The safe course, therefore, — 
for those. who decide to have timber preserved is either : ‘ 


“‘(a) To do the work themselves under the supervision of experts ; 


“*(b) To contract it at a sufficient price to honest and skillful parties, keeping an in- © 
spector at the works to note the daily working, when the magnitude of the order will — 
warrant it ; or 


“‘(c) Contract the work on such terms that the profits shall depend upon the results ‘ 
accomplished in preserving the wood against decay.”— Washington Circular. } 


REPoRT ON WoOoD-CREOSOTE OIL. 


BY WILLIAM H. BIXBY, 


Captain of Engineers, U.S.A. ; Member of the American, British, aud French Societies 
of Engineers ; Member of the American and British A. A. 8S. a 


_. The Southern Pine (Pinus palustris, Linn.) has already made a brilliant record for — 
itself in the past through its valuable products in the shape of turpentine, pitch, tar, and — 
rosin ; but there remains for it a much more brilliant career in the future through its” 
newer products wood-creosote oil and pine-leaf fiber, the oil being used mainly for preserv- 
ing lumber, and the fiber for the manufacture of pillows, mattresses and carpet matting — 
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Creosote is a general name applied to the oil products obtained by the destructive 
distillation of wood, coal, and other carbonaceous fuels after the temperature has risen 
above 200° or 300° F. If obtained by the distillation of coal, or coal tar, this creosote 
is termed ‘‘dead oil,” or coal tar creosote-oil; if obtained from the distillation of wood, 
or wood-tar, it is termed wood creosote-oil. 

Heavy resined, “ fatty pine” wood, sujected to a heat of from 200° to 760° F., with- 
in closed iron cylinders, yields by distillation and condensation: (1) a wood gas; (2) a 
small amount of wood naphtha ; (3) a large amount of pyroligneous acid; (4) a large 
amount of wood‘creosote oil ; (5) a small amount of wood bitumen ; and (6) a large amount 
of charcoal. Nine cords of good wood will yield a few gallons of naphtha and bitumen, 
14 barrels of oil, 10 barrels of acid, and 168 barrels of charcoal. 

The wood-creosote oil produced by this process is a dark, brownish, black oil, slightly 
heavier than water (3° to 4° Baume), with a strong creosote odor, and possessing valuable 
antiseptic properties. Upon analysis it is found to contain about 5 per cent. of tar acids. 
about 15 per cent. of lighter oils, and 80 per cent. of heavy oils, which are insoluble in 
ether, fresh, brackish, or salt water. This oil is an efficient poison to minute animal and 
vegetable life, and possesses an odor apparently intensely disagreeable to such life ; it 
thoroughly repels moisture, and its tar-acids possess the power of coagulating albuminous 
and other fermentable matter. When properly prepared for such use, it has been found 
to be an excellent insecticide, to be employed on trees and smaller plants, especially for 
the destruction of larva attacking rose bushes, as also for destroying vermin on animals, 
in the cracks of floors, and in wooden buildings, and one of the best possible oils for pre- 
serving lumber and piling, 

Experience in England and in the United States is unanimous in agreeing that creo- 
soting is the only reliable method, so far tried, for preserving timber when exposed to 
salt water (and the Z'eredo worm), or to alternations of wetting and drying by either fresh 
or salt water. This experience also shows that the preservation of the timber is due 
mainly to those creosote oils which require over 400° F. for their volatilization, and that 
the pure creosote (with less tar-acids and with less light-oils) gives the best results. 

Wood-creosote oil is much less expensive, and a many ways much more valuable, 
than the ordinary dead oil or coal-tar creosote oil heretofore used for such purposes as 
the preservation of timber. Wood-creosote oil contains all the acids needed to properly 
coagulate the albumen and sap which may be left in the timber, and to thoroughly destroy 
and prevent all further animal and vegetable life; it is of such nature that it will pene- 
trate the wood both deeply and thoroughly ; it contains a large proportion of insoluble 
matter, and especially of those oils which volatilize only under a heat of over 400° F. ; 
and being derived from wood, it is especially adapted to use with wood. 

In all these particulars, as well as in its less cost, the resinous wood-creosote oil is 
superior to the bituminous coal-tar creosote oil (or dead oil). and, dollar for dollar, it will 
give far superior results in the preservation of timber from destruction and decay. 

Applied with an ordinary brush to wooden or metal surfaces of all kinds, two coats 
of this oil (with an interval of two months between the the applications) will effectually 
preserve these surfaces from wet and dry rot, from rust, and from the attacks of worms 
and insects. Forced into the wood by hydraulic pressure, this oil will fill al! the pores 
of the wood and extend its coagulating and antiseptic effects entirely through the wood 
to its very centre. 

The comparative invulnerability to fire possessed by wood that l.as been treated with 
this oil has been proved at the burning, in the fall of 1886, of the Atlantic and North 
Carolina Railroad wharf, at Morehead City; N.C., where the creosoted fender piles 
remained almost without damage by fire, while the wharf and sheds next to them were 
burned down entirely. Live coals and ordinary flames are unable to kindle any fire in 
wood impregnated with this wood creosote oil. 

The general features of the process of distillation and subsequent use of this oil are 
as follows: 

Ordinary “light wood” (or ‘‘fatty pine” wood) is cut up into sticks of about 4 feet 
in length, and about five cords of these sticks closely packed inside of a large cylindrical 
iron retort. The doors of this retort are then closed and hermetically sealed. A fire is 
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then built in the furnace under the retort, and the heat and flames are directed as uni- 
formly as possible all around the outside of the retort. As the temperature inside the 
retort increases from 100° to 700° F., the liquid and some of the solid portions of the 
wood are converted into gas and vapor, and pass out of the retort through a copper 
“worm” enclosed in a cold-water tank and are collected in the form of wood gas, naphtha, 
acid, and oil. When the oil ceases to run, the fires under the retort are put out, the bitu- 
men is drawn off through a tube coming from the bottom of the retort, and the latter 
is then allowed to cool off. As soon as ‘possible, therefore, the doors of the retort are 
opened and the charcoal raked out. The operation is thus finished, and the retorts are 
ready for a fresh charge. . 

Timber and lumber which is to be treated with this oil must be first prepared to. 
receive it. Timber is taken directly from the river by large derricks, is landed on the 
wharf, is stripped of its bark, and then exposed to the sun for a week or ten days to dry. 
At the end of this time it is placed (one stick at a time) on trucks, is rolled into the car- 
bonizing cylinder, is there exposed from about ten to twenty minutes to an intense 
radiated heat, and and is then withdrawn charred to a depth of one-fourth of an inch, 
thoroughly dried to the depth of three-fourths of an inch, and thoroughly heated to a. 
depth of several inches. 

The carbonizing cylinder consists of a wrought-iron cylindrical tube about 21 feet 
long by 28 inches in diameter, set in a brick furnace, fired at the side and midway of its. 
length, the cylinder being brought to a proper and uniform heat by means of a wood fire, 
the heat and flames of which pass by vertical and horizontal flues along and all around 
the cylinder. The cylinder is further provided with a small railroad track and iron 
carriage on the inside, for the convenient handling of the timber. Sawn lumber is not. 
usually charred, but is cometimes kiln-dried or semi-charred ; the objection to the charring 
being that it destroys the sharp edges of the lumber. The charring or carbonizing of the 
process, therefore, consists in taking the timber and subjecting it to a dry radiant heat 
within the suitable cylindrical surfaces in such manner, as to drive out of the timber most 
of its sap and albuminous matter (ordinarily about five pounds to the square foot), drying: 
the inside of the timber, charring its outside, and leaving the-wood with its pores open 
and in condition to be cempletely filled with the wood-creosote oil thereafter applied to it. 

Charred timber, once thoroughly carbonized, will not crack under subsequent 
exposure to the sun and air. If further properly treated with wood-creosote oil, it will 
withstand all attacks of atmosphere, moisture, and animal life, and will last for years. 
any where. 

This process for carbonizing and creosoting timber is such that it does not injure the 
fiber of the interior of the wood. It is one of the simplest, cheapest, quickest, most 
effective, and most successful processes so far known for artificially seasoning and preserv- 
ing wet or green timber, in cases where the want of time or money do not allow a thorough 
natural seasoning of at least six months exposure to. the atmosphere. Although other and 
improperly applied methods of dry-heating and after-creosoting may render timber brittle 
under the pile-driver, none of the timber so far carbonized and wood-creosoted has proved 
objectionable from this cause. On the contrary, the wood-creosote restores the tough- 
ness and elasticity to the charred wood, so that this method has given great satisfaction 
wherever used, as, for example, at Aspinwall, Panama, under the Panama Canal Company ; 
and at Charleston, 8. C,, under the Northeastern Railroad Campany ; in both cases under 
circumstances extremely unfavorable to the life of the timber. 

After the wood has been carbonized or kiln-dried, it is loaded upon trucks, which, with 
their load, are rolled into the creosoting cylinders, respectively of 65, 75, and 90 feet in 
length, each with a diameter of 6 feet. The doors of the creosoting cylinder are then 
closed for from four to fifteen hours, during which time temperature within the cylinder 
is raised by dry heat to from 140° to 160° Fr.,a vacnum of from 9 to 24 inches is kept 
up by means of a vacuum-pump, and the sap, albumen, and other impurities are thus 
thoroughly extracted from the wood and pumped out of the cylinder. 

The vacuum-pump is then stopped and a force-pump put to work, by which the | 
cylinder is filled with hot wood-creosote oil, under a pressure of from 65 to 100 pounds 
per square inch, this pressure being constant from four to eight hours, according to cir- 
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cumstances. By this part of the process from eight to twenty pounds of oil are forced 
into each cubic foot of wood, The pressure is then relaxed ; the unabsorbed oil is then 
run off into outside tanks, the doors of the cylinders opened, and the impregnated timber, 
-still on its trucks, is rolled out. 

This treatment with wood-creosote oil, as above described, has been favorably 
reported upon (March 18, 1886) by a special board of United States Navy officers ; and 
the wood so treated has had an extensive use already upon the Government wharf at 
Charleston, S. C,, at the jetties at Port Eads in the M. T. and E. P. Inclined Railway at 
‘Cincinnati, Ohio, as well as in many other less important places and structures. 

Treatment with this oil is especially valuable to wood that is to be used in the con- 
‘struction of bath-houses, wharves, docks, quays, piers, railroad bridges, railroad trestles, 
wooden pavements, flats, lighters, scows, ship spars and masts, ship decks and bottoms, 
or used in railroad cross-ties, foundation sills for houses, piazzas, porches, floors, fence- 
‘posts, and telegraph poles. No cases have yet been discovered where either rot or Zeredo 
‘has attacked wood that was thoroughly impregnated with this wood-creosote oil. 


’ SEEDLING DISTRIBUTION. 


From the annual report for 1886-87 of the Conservator of the Woods and Forests 
-department of South Australia, J. Ednie Brown, we take the following notes, of value 
for our own consideration :— 

For the encouragement of tree-planting in the colony, 213,061 plants were distributed 
to 766 persons. In order that the free distribution of trees might be made as public as 
possible, a notice in regard to it was published in the Government Gazette for several 
months. Up to date, $9,500 have been spent by the Government in raising trees for free 
distribution, and from reports received there are 565,000 trees alive, costing the Govern- 
ment 14 cents each. 

“ Of all the operations of the department, I consider there is none more important 
than that of this free distribution of trees.” 

Even Prussia, with a model state forestry and a highly developed private forestry, 
found it desirable to distribute from the Government nurseries during the last year 38,- 
000,000 seedlings free of charge and 24,000 pounds of seed at nominal cost. The funds 
provided for this Division during the last year have allowed the purchase of about 300 
pounds of seed and a contract for about 50,000 seedlings. A!though no publicity was 
given to this part of the work, applications have been quite numerous and the stock on 
hand was soon exhausted. In addition several thousand tree-willow cuttings, grown by 
the Superintendent of Grounds, were distributed. The Division has directed its attention 
mainly to the economically valuable conifers, because they are or appear to be more difficult 
to handle by the inexperienced planter and consequently do not attract him sufficiently ; 
yet they are among the most useful and desirable forest trees, especially in mixture with 
deciduous-leaved trees. Another consideration which made the purchase of conifer seeds 
more desirable is, that most of these will retain their germinating power longer than 
seeds of most deciduous-leaved trees and can therefore be kept without as much danger 
-of loss. 

In the absence of a proper system of obtaining applications at the right season this 
caution is very necessary. 

A tentative plan has been instituted in supplying seedlings directly from the nursery, 
which has so far worked entirely satisfactorily. A contract has been made with a nursery- 
man to supply seedlings to a certain amount on requisitions made from time to time by 
the Department. The orders are filled directly from the nursery, in the usual manner of 
mursery business ; a letter of advice with a form for acknowledgment of receipt goes to 
‘the applicant, which, together with the acknowledgment of the order by the nurseryman, 
establishes a perfect system of accounting. This plan, so far, could only be inaugurated 
with one nurseryman on a small scale; but should an extension of this manner of supply- 
‘ing plant material be made possible, a nursery in each of the tree-planting States should 
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be so engaged, in order to divide the business and to obtain the plant material as near as 
possible to the locality where it is to be used, which is desirable. 

One nurseryman doing a large business, to whom the contract was offered but who 
could not take it, expresses himself on this plan as follows :— 

Whilst I am aware that most nurserymen might be opposed to this new system of 
free distribution, I am sure it will be a good thing for the country; it will awaken a. 
greater interest in forest-tree planting than could have been done by any other method. 
i am sure this enterprise can not fail in bringing about the greatest revival in tree-plant- 
ing ever known in any country.— Washington Forestry Report. 


THINNING PLANTATIONS. 


The first mention of thinning for the purpose of benefiting the remaining growth 
dates back at least to the year 1547, but ever since the practitioners have differed more 
or less in regard to the manner in which to proceed. The golden rule, “early, often, 
moderately,” has found the largest number of followers, each one differing as to the 
precise meaning of the prescription ; but the most advanced teachers of forestry seem to 
see the advantage of more decided interference in the development of forest growth and. 
about to prove by experiment the superiority of their doctrine. That the time and 
degree of thinning must differ with the different species, different soils, and localities, 
needs hardly to be mentioned. A few records of actual results, reported from reliable 
sources, may serve as suggestions and illustrations of the importance of this line of 
experiment : 

A natural growth of pine (Scotch) which was thinned when six years old showed an 
increased rate of accretion three times as great as that of the part not thinned, which was. 
also deficient in height growth. ! 

A fifty-year- old- -spruce (Norway) growth, having been twice thinned, showed an 
average accretion 12 per cent. greater than the part not thinned. 

A growth of spruce (natural sowing), slightly mixed with maple, aspen, willow, and 
iron-wood, when fifteen years old was opened to the poor population to take out fire-wood 5. 
thus one-half of the growth for a few years was thinned out irregularly. The part thus. 
thinned eighteen years later contained four and one-half times more wood than the undis- 
turbed part; the former contained trees of from 1 to 9 inches in diameter and 15 to 65 
feet in height ; the latter did not produce any trees above 5 inches in diameter and 48 
feet in height. ; 

Another experiment, made upon a pine growth fifty years old, showed that by inter-. 
lucation the rate of growth within eleven years stood three to one and three-fourths in. 
favor of the thinned part, 

Another writer planted Scotch Pine 6 feet apart ; two years later he planted +H 
same ground to bring the stand to 3 feet apart; he thinned when fifteen years old, and — 
carefully measured contents when twenty years old. Although the plantation was. 
stocked on poor soil, yet the average annual accretion was found to be 2.43 cords. 
(Austrian) per acre, a yield “ which is unexcelled.” The writer adds that “if in such 
growths the number of trees is reduced in the fifteenth to twentieth years to 280 trees. 
per acre, the yield in sixty years might equal that obtained in one hundred or one hun- 
dred and fifty years in the old manner.’ 

A plantation of Norway Spruce, made with seed, was when thirty-three years old 
still so dense that it was impenetrable ; hardly any increase was noticeable and the trees. 
were covered with lichers. When thirty-five years old it was thinned, and again, when 
forty-two years old the condition of the growth was such as to make a thinning aypear 
desirable ; between the two thinnings, within seven years, the accretion had increased by 
160 per cent., or 27 per cent. yearly i in the average, and the appearance of the trees had 
chang+d for the better. 

A coppice of Tanbark Oak was thinned when fifteen years old on half the area ; 
when twenty years old both parts were cut, and it was found that the thinned part. 
yielded more wood and more and better bark than the unthinned part, and yielded in. 
money 14.5 per cent. more, although no higher price was asked tor the better bark. ] 
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An area of 12 acres was planted, one-half with two-year-old pine seedlings from the 


» forest, the other half was seed. 


These pee were made with the following yield of round fire-wood (cut to billet 
length and over 2? inches in diameter) and brush- wood (less than 2 inches in diameter). 


The planted part yielded at the thinnings : 


When— 
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Fire-wood. Brush. 
Cords. Cords. 
1.4 1.4 
4.9 2.8 
4.5 2.8 
10.8 v4 


When— Fire-wood. Brush. 

Cords. Cords 
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In twenty-four years the total yield, inclusive of thinning, was : 
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Cubic feet of 
solid wood. 


ea ik 3,495 


The following records of trials with different widths of planting belong in the same 
class of investigations, since the experiments as to the best methods of thinning reduce 
themselves to the question of the most advantageous number of trees to be grown per 


acre: 


Two areas with the same soil conditions were planted rath beech (with sod), six 


* years old: A, at a distance of 6 feet ; B, ata distance of 2 feet. 
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trees). 


Fourth year (best |Fifteenth year (best 


trees). 


Diameter, | Height. | Diameter. | Height. 


i 
| 
: 


Inches. Feet. Inches. Feet. 
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REPORT ON PULP MANUFACTURE FROM WOOD. 


(By Dr. Orto Hany). 


It is easily seen how great the importance of the accompanying report, sent in by 
Dr. Hahn to the Dominion Government, is to Canada. In getting out pine timber, the 
waste of great chips, slabs, lengths containing some imperfection, and so on, is enormous, 
These could all be utilized for fibre. Besides this, wehave great quantities of aspen, which 
trees spring up wherever the forest is burnt—often where it has been thinned for timber. 
With such possibilities in view, we should take all care of those forests which we possess, 
principally pine, over which, in some cases, lumbermen have cut and cut again, till all 
left is thought useless for timber. But it would be by no means useless for pulp. I ‘ 
would be an excellent commencement, if a factory were started with the view of com 
mencing to supply the European market. Such a factory would at once demonstrate 
what opportunities were really open, and discover what difficulties, if any, existed in the way. 
Once make use of the chips and rubbish of-the lumberman’s operations, and the question 
of forest preservation is in a fair way to be settled. It may be that the pulp manufacture 


will do it for us. At all events, it will open up an additional market for our timber. 


REUTHUGEN, 18th July, 1886. 


Sir,—The manufacture of paper out of wood-fibre from fir and aspen has, as you are 
probably aware, been in operation for several years. This was at first performed by a 
mechanical process which produced the wood to a pulp. Professor Mitscherlich, however, 
has since brought out a process of treating wood by a chemical agency—by boiling it in 
sulphuric acid——and the product of this process is rapidly superseding that prepared by 
the old pulping process, 


A friend of mine, who is a director of one of the largest paper mills in Germany, 
writes me as follows :— 


/ 


“The accompanying are samples of a new fibre material which as now prepared in 
enormous quantities, is found to have an immense influence on the paper making industry. 
There are factories which turn out as much as fifty tons of it a day.” 


The invention was covered by a patent until recently, and the inventor has made 
a large fortune out of royalties. The Imperial law courts have now caused the patent 
rights to be cancelled, as the process appears to have been revealed to Professor Mitscher- 
lich by a Scotchman. 
It has occurred to me that Canada is destined to turn to account its vast resources, 
of forests, and of sulphur, which latter exists so largely in the deposits of pyrites, in con 
nection with the manufacture of paper for the continental or even the international 
requirements. | 
If our existing supply of wood were to be devoted to the paper industry, it woul | 
soon be exhausted, ~ and prices would rise very much. ‘ 
With the pr ofits to be derived from Canada’s forests resources in this direction, t the 
railway debt could easily be paid off, and settlers instead of burning the pine and fir, 
might obtain a substantial return for ‘that which they are compelled to destroy. 
If the idea I have thrown out should meet with any support in Canada, I should be 
prepared, with my friend, to arrange for the promotion of a company in Germany for the 
utilization in a large way of Canadian wood fibre. : 
At theUniversal Exhibition in Paris, 1867, the firm of Mr. Volter in Heidenheim 
(Wurtemburg) exhibited for the first time a new sort of paper pulp, prepared of i 


io 


wood. This pulp had been ground by means of iron or steel rollers. On account of its 
cheapness, in comparison to pulp from rags, this pine wood pulp was very easily sold, 

But it was only fit for the inferior sorts of paper, for the fibres became too short by thig 
process of grinding’ them, and the paper afforded too little firmness and tenacity. Eight 
years ago Pr Sfeacne Miisoheelich discovered a chemical process for manufacturing the wacd 
_ fibre by solving the wood in sulphuric-acid and thus making so called cellulose (lignine), 

_ For this process he took out a patent in Germany and other countries, but by the legal 
verdict of the Supreme Court of Justice in German this patent was cancelled, because. 
_ before the conferring of this patent the process had already been published in a scientific 
paper. Thus the manufacture of cellulose is now free in Germany. Mitscherlich 
demanded from each manufacturer a license of 10,000 marks, and then two marks each, 
100 kilograms of the produce. This license is now annulled. In the meanwhile the 
cellulose has replaced almost all the other substitutes in the paper industry, and there is 
no doubt that this processs will continue in still larger proportions. The use of cellulose 
has no limits at all and depends only on the conditions that we can dispose of a sufficient, 
quantity of the pine wood, of water for washing the cellulose, and of the opportunity to 
conduct the waste water into the rivers. These two conditions are not easily to be had 
in Germany, for lately the cellulose factories are classed among the burdensome establish 
ments, and by this their erection is aggravated and its cost enhanced. According to the 
_“ Annuaire de la Papeterie Universelle de 1886,” (General Annals of the Paper Trade) 
_ the different countries have the following numbers of paper mills and machines :— 
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Supposing now each of these 3,952 machines has a daily production of only two 
tons, we obtain a yearly pon Pee of paper pulp amounting to at least 2 x 3,952 x 300 
2371, 200 tons, or nearly 2,400,000 tons a year. Where now to get the raw materials” 


for such an immense production of paper? Here the thought swerves involuntarily 
‘over to Canada, In its abundance of vast pine woods and clear water, the discharge of 


which is in our country objected to, Canada alone has the possibility of meeting the wants | 
of the world for this new branch of industry. Suppose the yearly produce of paper to — 
amount to 2,400,000 of tons and half of this weight, say 1,200,000 of tons, to be made © 


‘of wood pulp, and further,.that each ton of finished paper requires three tons of wood 
pulp, then the total consumption of paper demands 3,600,000 of tons of pine wood. But 


Canada furnishes besides the wood still other important additional materials for the — 
manufacture ; for instance, coal for firing, and common iron pyrites for distilling the sul- © 


phuric acid. Canada possesses all these raw materials in the vicinity of its shipping © 
ports. The freight from Canada to Europe can therefore not come into consideration — 


against these enormous advantages. But till now a great part of the wood adapted for 


paper manufacture is simply burnt in Canada. Let us suppose that Canada is able to — 
furnish only half of these 3,600,000 of tons, say about 1,800,000 tons every year, and ~ 
let us further calculate the ton of pine wood at 100 to 120 marks, as it will cost in Ger- — 


many, we obtain for Canada a gross receipt of 198,000,000 of marks, from which the 


freight expenses are to be deducted. But even these expenses remain again in Canada — 


for the benefit of either its inland economy,or of its equipment. The author thinks it his 


urgent duty to call the attention of the Government to this favorable opportunity of so — 
immensely increasing the receipts as well of the Government, which has the sole right on ~ 
all the wood on its land, as of private persons. The writer now proposes that your — 
Government should take this matter in hand and make arrangements for the manufac- ‘ 


ture of pine wood pulp, whereby Canada may also retain the profits from this work. 


The European production suffers every where from two facts:—1. From the high prices — 


‘of wood, which will more and more increase in consequence of this industry. 2. From 


the difficulties of establishment, the necessary water not being at disposal, neither in © 
sufficient quantity nor clearness, and finally, what is worse of all, that no favorable dis- — 
charge is to be had, because the drainage of the waste water into the rivers is not per- — 


mitted on account 3 the fishing, water Syorks and soon. I submit now to your Govern- 


ment samples of.(1)bleached pulp, (2) of raw paper pulp, (3) of raw paper pulp bleached © 


and dried. The latter costs 40 marks per 100 kilograms. By personal observation — 


made with one of the first engineers in the German paper trade, I am willing and able 
to give the necessary instruction for the establishment of cellulose manufacture, and also 
to make arrangements for the sale of the finished pulp in Europe, and am waiting for 
corresponding directions. Just now I read in the weekly paper of Gunther Staib from 
The Paper Review :—‘ The ‘ Vistula’ brought from Germany 1,600 bales of. German 
cellulose to Leith. The value of this cargo amounts to £2,500.” 

The utilisation of the material increases every day, and the price per hundred weight 
is now about 15 marks. Imagine the number of hundred weights that Canada’s forests 
would furnish. If war does “nob break out in the meantime, I shall send my son to- 
Canada in the course of the present year to investigate the matter more thoroughly. 


I have the honor to be, Sir, 
Your obedient servant, 


OTTO HAHN. 
To the Honorable 
The Minister of Agriculture, 
Ottawa, 
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TREATMENT OF PARKS. 


In the treatment of city and town parks, a most important matter in Canadian 
forestry, where we have often few trees left near us, save those conserved in these, a 
lesson can be learned from the management of the chief park in our chief city. I have 
lately taken an opportunity of examining it pretty thoroughly, and would be glad to 
_ mention to your readers the results of my observations, and without endeavoring to 
attack gentlemen who have, of course, been acting in what they considered the public 
_ interest, will mention some points in which my method of procedure would have differed 
_ rom theirs, and to give the reasons why. 

When that great-hearted gentleman, Mr. Howard, the chief benefactor Toronto has 
ever known, gave his property to the city, valley and upland were largely covered with 
wild-wood groves, bright in all the pristine magnificence of their sylvan beauty. Tangled: 
ravines were there, rich in cedar and springing underwood ; gentle slopes of rising ground, 
densely clad with white-stemmed and waving birch trees—here and there hundreds of 
oaks, here and there many a grove of dark-browed pine. Few Canadian trees were unre- 
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presented. It was a large and strangely pleasing wilderness—a portion of the earth as 
the Almighty had left it—a fragment of beauty—the solitary fragment for many a mile— 
unmarred by the axeman’s destroying hand. Little brooks, fed and nourished by its 
uncleared glades and wealth of clustering underwood, rippled through its ravines. The 
Humber Bay, its white beach fringed by large trees, lay to the south, and that pretty 
little sheet of water, the Grenadier Pond, was on the west, a grove bordering its shore. 
The park was not forest alone ; there were many open spaces—seventy or eighty acres of 
grassy land. But its chief beauty was its spreading woods, and chief of these their under- 
growth. There, deep in valley and far along hillside, in every successive summer month, 
bloomed millions of flowers, not all gorgeous, but all interesting. The forest trees 
flourished in their native grace, the underwood grew unscathed and luxuriant between. 
Glancing into the ravines, scanning the hillsides, all alike was a bewildering succession 
of many shaped foliage—all was fresh, bright and shade-giving, and you knew what the 
greenwood which once covered Canada had been. This locality I had often visited. 


I knew each glen and every alley green, 
Dingle and bosky bourne of that wild wood, 
| And every shady bower from side to side. 


Such an expanse of forest—so vast a stretch of native wilderness—so close to 
| ‘Toronto, conferred on the residents of the city, was a gift which, rightly used, might be 
considered almost inestimable. Tired of hot streets and glaring sun, the citizen, in a 
twenty minutes ride could have immersed himself deep in the shade of the forest, as it 
was when the Frenchmen manned Fort Rouille, or when Fitzgibbon’s Indians found 
safety in its glades, and their red-coated allies death in its waters. Still the trees waved 
dark above—the flowering plants trailed and clustered dense below—the rivulets flowed 
along the valleys. What should have been done with such a place ? 


Clearly, it seems to me, by every means, to preserve the forest surroundings—the 
calm quietude of the ever-growing, ever-dying leaves. Paths should, indeed, have been 
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made across the park and through the woods in various directions, but they should have 
been foot-paths, not carriage-ways. Neither cutting down of slopes nor filling of ravines. 
would have been necessary for these. Stone steps, such as are seen in other lands, would. 
have rendered easy the ascent of the little elevations, a couple of planks would have 
made walking possible, without cutting hillsides away in the slopes, while many of the 
paths would have been over level ground. Millions of visitors would have passed along 
these shaded and pleasant paths, enjoying the beauty of the woods, the fragrance of the 
forest air, nor caring to enter the deep recesses they saw on either hand. Those who- 
chose to enter them would have done no harm, always supposing they were prohibited ; 
from carrying off roots or barking trees. The park might have been a forest park for ever | 
—a, place as superior for health, for amusement, for relaxation, for retirement, to a mere — 
grass-covered expanse with scattered trees, as it is possible to conceive. Leave to wander — 
through a beautiful forest is one thing ; being turned out to grass in a large paddock is quite a 
another. It must also be noticed that so far as pavilions, swings, ball-playing areas, or 4 
the like, were concerned, there was no need whatever to interfere with the groves for 
these. The open spaces were already, as stated above, many times too ample for such — 
purposes. 

But the principle upon which the management of the park is conducted seems to me ~ 
‘intended to change the original forest park into a large, poorly-grassed space, with trees ; 
here and there indeed, but very much fewer than at present, and so left as to allow as _ 
open a view as possible among them—a plan which, to my mind, resembles that of the j 
gentleman who proposed pulling down all the houses, so that the people might see the — 
town. <A large portion of the grove has last spring been cleared of underwood by running ~ 
fire through it—setting fire, I am informed by gentlemen living close by, to the dry leaves | 
and rubbish, and having workmen engaged in managing its progress, and keeping it from 3 
the fences. This has, of course, completely killed much of the underwood and flowering E 
plants, and has even singed the bark of small trees, not, probably, to the extent of killing » 
them, but very likely to that of stunting and retarding their growth. From my experience % 
in groves and forests of my own, which leaf fires accidentally ran through in my absence, I . 
should be very sorry to allow fire in any woods of mine again. This was on light soil 
over heavy clay. High Park is light soil above light soil, in the part in question. The — 
result in my. case was that the forest never throve after, and in a few years had to be 
cleared, many of the trees having died. What may be the result of this heroic treatment 
in the park, I cannot say, but I should fear it very likely to be injurious. From my _ 
point of view, the loss of the underwood is a deep injury to the park, and only too likely 
to be fatal ultimately to the trees. It is again from my point of view, a very great injury 3 
to the city. The city had, through great private munificence, the benefit of a wild and 
beautiful wood, of large extent, where still flourished in boundless profusion, the shrubs 
and wild-flowers once common in Ontario, now common no more. Hither by accidental 
fires, or by such work as the present, most of the underwood has long disappeared ; bu 
yet, last summer, a vast wealth remained. Of this, the last spring’s unwise destruction — 
has obliterated much, and its present managers, I should think, by the system of forestry | 
—or rather anti-forestry—they appear to favour, will soon obliterate all. a 
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Add to this that the grove of Grenadier Pond has been cut down. The Grand Trunk 
_ Railway Company have emulated the work by felling the row of trees which formerly 
j fringed the bay. I believe there are some people whose bitternes of heart leads them to 
_ say “ What a pretty tree ; it may be pleasing to some one; let us haste to destroy it.” 
The treatment of the trees themselves also claims a word. A very great number 
' have had all their lower branches cut off to a considerable height. It is only necessary, 
to any one who knows theoretically or practically, anything of forestry, to say that this 
_ has been done with both evergreens and deciduous trees, and that most of them are not 
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in closely growing groves, but rather openly situated, to indicate the result. Evergreen 
_ trees should not be pruned ; their branches’ growth should be checked, if desired, when 
~ young by pinching off the terminating shoot. This itself, in open situations, is not 
7 desirable, as the tree needs its lower branches to preserve the ground beneath in condition 
Fi to nourish its growth. Itis the natural habit of the tree. But to cut off a number of 
: large branches from an evergreen, as has been done here, is to render the tree, 2s the gum 
: will continually exude, a disgusting object. It would in my opinion, in open places, as 
_ contrary to the natural habit, greatly weaken or eventually kili the tree. I append notes 
from our best authorities on this. All the fine evergreens (pines) close to the Grenadier 
Pond have been so treated, and many throughout the park. One, a once beautiful red 
pine, close to the road, shows already what will be the result. Its lower branches, seven 
in number, have been amputated, not even closely, and the poor object stands by the 
| wayside, apparently holding up its bleeding stumps in testimony against its persecutors. 
_ I do not know, but it appears to me that the plan contemplates doing this with all. I 
_ would add one point concerning this treatment, applicable to both evergreens and deciduous 
trees, many of which latter have been so pruned as well. Trees grown in the open need 
the protection of their lower branches ; they keep the ground in better condition 
{mulching it), and the bark has grown under the protection of the branches. To lop them, 
‘ Specially many trees at once, deprives it of this. To thin out trees and then lop the 
~ lower branches of those remaining is to intensify thisinjury. For instance, all of us who 
have cleared forests know that the line of forest trees left exposed—the outer line— 
_ weaken and fall. Where conditions are favorable, nature will endeavor to protect them, 
by growing a line of trees at the edge which will branch to the ground. These will not 
die in the open—they are grown in it and for it, and they teach us a lesson. 
the fewer the better ; they raise the dust. But they were cutting them along the few 
wooded slopes left—cutting down a straight bank above, which will wash away from, 
divide, and kill the trees above, casting the earth into the wooded slope below, which will 
kill the trees about which the sand will pile itself. A little while, and the road 
will be bordered by sickly trees, instead of the fresh, bright grove which should 
have been. 


As for roads, carriage roads were being cut unnecessarily. There were enough before ; 


As to the open grass land. This is going to ruin. The soil is very light, ana areas 
of blowing sand are being allowed to form, which are spreading and will spread. There 
» are sowe of them hundreds of feet across. Is it possible that the people in charge do not 

‘now how to check this ? | 
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In fine. With an area of poor soil, such as High Park, to have a forest, in my 


opinion, we must have an undergrowth. This is being destroyed. To have a pleasing 
forest we must have the natural ravines, wooded as they were. They were being cleared 
up, and, in my opinion, rendered worthless for their proper use. To retain vegetation 
on such a soil, in my opinion you must not thin it, but thicken it. The opposite of this 
being done ; it was being thinned and thinned to purpose. If you attempt, as was being 
attempted, to make High Park a grass-covered space with sparse-scattered and tall- 
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stemmed trees, you will, in my opinion, kill or greatly weaken all that is there, and you © 


will neither have ultimately trees fit to be called such, nor grass worthy the name of grass ; 
you will wade ankle-deep through loose sand before long, and then some speculator will 
represent to you that this wide waste were better sold off in building lots, and he will be 
right. 

The following are the notes on evergreen pruning :— 

Pruning frondose or resinous trees is one of the greatest errors in forest management. 
The pine and fir tribe should scarcely be pruned at all.— Loudon. 

The pruning of the pine and fir tribe can be productive of no possible good.— 
Cruickshank. 

The amputation of healthy limbs from trees of the pine. birch, fir and cedar to any 
considerable extent, is highly injurious from the wounds bleeding for years after they 
have been made, and thus causing a great loss of the sap. A live branch removed from a 
young oak or elm bleeds little, and the wound soon heals, but if one be removed from the 
stem of a pine it continues to bleed for a very long time.—Brown. 
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It is but right to say that a change is yet possible. Instead of a drying wood we 


might have magnificent trees, and many and close ; instead of blowing sand a rich and 


velvety sward, instead of burned leaves and scattered grass tufts a rich and graceful | 
underwood. It is not, I fear, to be. But our rising towns throughout Canada, before 
the forest is quite gone from around them, might well secure portions of it for parks, and — 


and may be assisted in some respect in their preservation by the knowledge of the ‘ 


mistakes unfortunately made here. 


PRUNING FOREST TREES. 


There is nothing in which greater carelessness or want of knowledge is manifested, in 
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this country, than in the pruning of trees. People are in the habit of thinking that if ¥ 
they have to cut off a limb from a tree, it will injure the tree less if a Jength of from . 


three to twelve inches be left on the trunk—a snag, in fact. This is one of the greatest — 


errors in forestry. The snag left, far from protecting the tree, injures it in two ways. — 


It rots, and the rotting extends to the heart of the tree, and even at last to the root, 


decay finding its way down the trunk. Next, the wound cannot heal, for the bark cannot 


grow over the snag. This is so well explained in an article of Mr. Burrows, of Kent, © 
England, appearing in Woods and Forests, a periodical published some years ago in 


London, but now, it isto be regretted, discontinued, that I have given his statement in 
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fullas below. When in London, [ called on the gentleman who had been the proprietor 
of the journal, and he obligingly furnished me with the back numbers of the paper from. 
its commencement to its discontinuance, with the view of assisting forestry here. » This 
is the principal use I have been able to make of them this year, but other articles may be 
of service in future. This article, if carefully read, will give, what is much needed, q 
full idea of the reason and absolute necessity of close cutting when pruning is necessary. 
_ In connection with this, I would direct attention to Mr. Macgregor’s evidence regarding 
conifer pruning in another page, and to the article on parks :— 


) Sure indications of an increased and increasing attention to the growth and manage- 
_ ment of timber trees are offered by the anxiety which is now manifested respecting proper. 
_ methods of thinning and pruning them. At the close of the last and the commencement 
of the present century, great complaint was made about the large quantities of defective. 
Oak timber which was admitted into our dockyards and afterwards rejected as being unfit. 
for use. The demand for Oak timber had for many years been great, and the purveyors. 
found their choice of trees more restricted year after year. The supplies from public and 
private sources failed to keep pace with the demand. An opinion sprung up that the. 
cause of the evil was the neglect of pruning, and that the rotten branches dying back 
upon the trunks carried decay to the very hearts of the trees. Many owners of Oak 
plantations at once commenced a system of pruning which was little better than an 
indiscriminate lopping of branches; but fearing that too close an application of the saw 
would permanently injure the trunk, they cut off branches at distances of 1 foot, 2 feet, 
andeven 3 feet from it, leaving the stumps to die back, and in some cases intending 
to cut ther off closer at the time of a second pruning. This system of snagg-pruning 
was soon found not to answer, for a rapid decay of the stump frequently increased the 
evil which it was meant to cure, and produced rottenness where distortion of the grain 
would have been the sole evil. The stumps upon which living spray was left, or from 
which it afterwards sprang out, continued to live on, but they produced irregularities of 
growth which were almost as objectionable as the dead knots of the decaying branches. 
An improved method of pruning, properly called foreshortening, first employed by Mr, 
Billington in the Forest of Dean, was afterwards successfully applied to the hedgerow 
timber upon the Holkam estate, in Norfolk, by Mr. Blaikie, then the land steward 
there. 

With timely attention no tree should require much pruning after the age of twenty 
years, and few branches should be cut off after they have attained a diameter of more 
than 2 inches or 3 inches, and consequently have formed red, or heartwood. But from 
the results of early neglect, from accidents by winds and other causes, from a desire to 
open out and extend views, to mitigate the effects of shade, or to improve the form of 
trees, injured branches frequently require to be removed, and wide-spreading ones of 
large size to be cut back. From a neglect of timely pruning also arises wind-shake in 
all itsforms. Whenever the head of a tree is very unevenly balanced, heavy gusts of 
wind produce oscillation, resulting in longitudinal rents’ from the top to nearly the 
bottom of the trunk, and extending from the pith to the bark. In a similar way is 
_ produced cup-shake, by which the inner layers of alburnum are separated from the 
outer, the whole forming a series of tubes which drop apart when the trunk is 
cut up. 
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The annexed woodcuts afford illustrations of both the old or snagg method of 


= 


SS SS SS SSS SS SSS SSS 

Sis are =m SS Se : 

Ne BSS es 
i = SE “ 


We Ss Ace 


oan A 


Fig. 1.—An example of a badly pruned tree. 


d the new or close method: 
te their own rottenness to the organs of the body of the tree; CC are knots, 


Fig. 1 represents the condition of an Oak tree in the twelfth year after pruning. — 
A is a branch only recently cut off at a distance of 9 inches or 10 inches from the 
trunk ; BBB are the stumps of branches which were cut off in a similar manner at the — 
which, though now covered, are producing defects in the timber from the circumstance 
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time of the original pruning, and which have now arrived at the stage when they com- — 
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of their having been cut away 2 inches or 3 inches from the body of the tree. These are 
~ the remains of branches of a large size, and the knots continue the disorder in the tree 
by maintaining the deviation of the tissues and woody fibre. 


Fig. 2.—Showing a branch cut off at too great a distance from the trunk, 


: Fig. 2 represents a branch of large size recently cut off about 8 inches from the 
_ trunk, and the surface of which is already splitting from the combined action of the 
_ sun and atmosphere, thus admitting moisture which will rapidly make its way to the 
heart of the tree. From its having been cut off at so great a distance from the trunk 
_ after the bark had become considerably indurated, perfect healing is impossible. 
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Fig. 3.—The same branch as in Fig. 2, the fourth year after amputation, 


wr Fig. 3 shews the same stump in the fourth year, when decomposition has made 
- eonsiderable progress, because the bark upon the edges of the cicatrice has not been able 
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to fix itself upon and to overlap the stump. In consequence of this, the bark itself is 
falling back from and exposing the wound. 
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Fig. 4.—The same branch as represented in Fig. 2, the sixth year after amputation. 


Fig. 4 represents the same stump in the sixth year after amputation, when decom- 
position has made still greater progress, and all hopes of arresting it must be abandoned. 


oy 


Fig. 5.—The same branch as shown in Fig. 2, the eleventh year after amputation. 
4 


Fig. 5 shews its state’in the eleventh year, when the rot has formed a gutter, 
which is extending deeply into the woody tissues, and in which is to be found a consider- 
able quantity of red and fetid water. The stump, being cut obliquely, with its face 
upwards, takes in water like a sponge, and retains it as in a reservoir. The incessant — 
action of the water renders it impossible to arrest decay, which is consequently rapid. i 


Fig. 6.—Another example of bad pruning. 


Fig. 6 ig a section of an Oak fifty years old, the branches of which have been cut 
off at distances of from 8 inches to 12 inches from the trunk, and have since become 
destroyed by atmospheric influences. AA show the surfaces of the stumps; BB the 
lips of the cicatrice, which, in the efforts to approach each other, meet with nothing but 
decomposed and rotten tissues, instead of sound and solid wood, upon which they could 
fix themselves ; consequently they will never unite or cover the wound. CO are rotten 
masses caused by the decomposition of the woody fibre of the stump, and by the ravages 

_ of insects ; they stretch deeply into the body of the tree, and will in time extend to the 
very bottom of the trunk. 


Zi Fig. 7.—Example of the best method, showing a wound the second year after pruning. 


the second year after the operation has been performed. A fair-sized branch has been 


: Fig. 7 affords an illustration of the newer and more scientific method of pruning, in 
removed from an Oak tree from forty to fifty years old. From the cut having been made 
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near the body of the tree, and close to the ringswell, or protuberance of bark and wood 
which surrounds the base of the branch, natural healing is already far advanced. The 
surface of the wound is sound and free from all the elements of destruction, which is 
partly the consequence of its having been dressed at the time of cutting. Whenever a 
branch of considerable size is cut off near the trunk, the process of healing over is very 
much facilitated by an application of grafting-clay ina moist state, as wounds from the 
saw, the pruning chisel, from wheels, or from other causes are healed over much more 
rapidly when light and air are excluded. Dressings of various kinds, such as hot tar, 
gvafting-wax, etc., have been tried and recommended, but none of them surpass in utility 


the common clay. 
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Fig. 8.—Shewing a well-pruned Oak the tenth year after the cperation, with the scar quite healed. 


Fig. 8 represents a section of an Oak tree from sixty to eighty years old, in the 
tenth year after pruning, and upon which perfect healing has taken place, leaving only 
a slight longitudinal crevice where the lips meet, but which does not extend into the © 
wood. Upon the superincumbent layers of wood when cut up there would appear but a — 
feeble deviation of the fibres. This would be so small as not to interfere with the 
strength and pliantness of the timber or cause harm to any part of the woody tissue. — 
Upon recovering from such a wound the tissues could resume their natural and regular 
direction, the surface of amputation acquiring each year new layers of the white substance — 
between the bark and the wood. After this follows perfect or sound wood, and even the 
lips of the wound unite and become sound, having retaken the qualities, and almost the 
appearance, of the original bark, of which it now performs all the usual functions of pro- 
tection and vitality. 
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TREES TO PLANT, 


It is not so difficult to raise timber as many people imagine. The lack of correct 
information on this subject is, I believe, to a great extent the reason why so little timber 
is planted. If farmers only knew how to plant, and when and where, they would not be 
so slow to raise trees. As previous reports have given full directions concerning choice 


and planting of trees of all kinds, I will now only state some particulars about one or two 


valuable varieties, on which we have received fresh information from Gen. Brisbin’s just 
published and valuable work on forestry. His ideas are given as follows :— 


THE ASH. 


This is one of the best trees for forest-culture. It grows rapidly, is easily raised, 


and of great money value. Mr. Hollenbeck, of Nebraska, has in Douglas county, a 


piece of ash timber he planted in 1861, and : any of the trees now measure thirty-eight 


inches in circumference, and are over forty feet high. Mr. Budd, of Iowa, has a grove 


that has done better still. He says ten acres, thinned io six teet apart, contain twelve 
thousand trees, and at twelve years of age were eight inches in diameter and thirty-five 
feet high. The wood from thinning paid all expenses of planting and cultivation. The 
bodies ‘of the trees cut out sold for forty cents each, and the tops were worth ten cents 
more. ‘Ten acres of this timber, twelve years old, was estimated to be worth six thou- 
sand dollars. Young ash if cut low at eight years of age, anda light furrow turned over 
the stumps, will sprout and be ready for a second cutting in eight years. Mr. Budd says 
ten acres of black ash, planted for hoop-pcles, in rows four feet apart, may be half thinned 
in five years, and at three cents per pole will yield $1,620. The remaining half or 


- fifty four thousand poles, cut two years later for large hoop-poles, at six cents per pole 
will yield $4,860. The ash seed should be sown in the fall, in rows two feet apart, and 


covered with one inch of earth. In winter scatter a litter of straw three inches deep 
over the ground. The straw should be renewed early in the spring. The plants will 
grow as soon as the frost is gone, and will be twelve to fourteen inches high by fall. 
This will make an admirable nursery, from which the trees should be transplanted when 


one year old and set out in the forest ground, four feet apart. Work the ground the 


same as for corn, and keep the weeds down; the closer the trees are planted the 


straighter they will grow, and be free from lower limbs. 


THE WHITE ASH. 


The ashes greatly resemble each other in their quality of wood, but for profit and 
cultivation the white and blue ashes undoubtedly lead. Most ot the farm utensils 


manufactured in this country are partially constructed of ash, and on this account are 


greatly preferred by the British farmer to those mapufactured in his own country ; this 
is owing to the excellence of the ash used in their construction. Owing to the rapid 


e. "consumption of ash, not only for farming utensils, but for any purpose where toughness 


and durability are ante there is Hoe? the slightest doubt that the ash will be one of 


_ the most profitable trees to plant. 


The white ash is one of our largest trees, when it has attained its full growth. It 
ig usually from two to three feet in aeaacter with a straight trunk, free fron branches - 
_to the heighth of thirty to forty feet. We find the white ash in the New England 
States, New York, in the Northern States, and in the Dominion of Canada, but it is 


| fast becoming scarce, It is common, but not by any means abundant in Northern 


| 
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Illinois and Iowa, but is unfrequent southward. It also grows to a small extent in 
Southern Kansas, but is so small and crooked that it is worthless, except for fuel. 

The white ash needs a moist, cool, deep soil, and will not thrive to any extent in 
- poor, dry land. Those trees of the ash family that have been of the most rapid growth 
7... the best timber, while that from slow-growing, stunted trees is generally weak and 
. rittle. 
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Ash is very extensively used in constructing carriages, furniture, and agricultural 
implements ; it also makes very good firewood. The supply i is fast diminishing, and its 
use increasing, and those who propose to take advantage of this cannot be too soon in ‘ 
planting and getting ready to help fill the demand. The American ashes are dicecious, 
2. €., the fertile and the barren flowers are on different trees. Seed is only produced by 
white ash trees that are growing in open ground. It bears transplanting well, even 
when partially grown. It is a handsome and ornamental tree, and the only insect that | 
attacks it is the May bug, which devours the leaves early in the summer. The seed is 
ripe early in October, and falls with the first frost. 


THE BLACK ASH. 


The black ash has the same characteristics as others of the ash family. Its chief 
use is in the manufacture of barrels, baskets, and hoops for barrels, but it is less durable 
than others of its species when exposed to the weather. When green, it can scarcely be 
burned, but when seasoned is very good fuel. A great deal of alkali can be obtained 
from its ashes. It can be raised on ground that is too wet to produce other valuable 
kinds of timber. It is to be planted the same as others of its species. 


EUROPEAN LAROH. 


This tree rises to the height of from ninety to one hundred feet, and in general con- 
tour much resembles the black larch. It is found in the Alps of France and Switzerland, 
of the Tyrol, and in the Carpathian Mountains, and in various mountainous districts of 
Europe. Thanks to the assiduous care of the Duke of Athol, it has been planted in~ 
England as a forest tree. and duly recognized as one of much excellence, both as an orna- | 
mental and a timber tree. It is very ’ durable, and adapted to a variety of uses, and is— 
daily growing in greater demand. 

Loudon says, ‘‘ The rate of growth of the larch, in the climate of London, is from 
twenty to twenty-five feet in ten years, from the seed, and nearly as great on the declivi- 
ties of hills and mountains in the Highlands of Scotland. A larch cut down near 
Dunkeld, after it had been sixty years planted, was one hundred and ten feet high, and 
contained one hundred and sixty cubic feet of timber. In a suitable situation, the tim-_ 
ber is said to come to perfection in forty years, while that of the pinaster requires sixtyy 
years, and that of the Scotch pine eighty years.” 

W. C. Bryant, in his excellent work on trees, says, ‘The larch, planted four foot 
apart each way, may in ten years be large enough for fence posts. At that distance, 
about twenty-seven hundred would grow on an acre.” A great deal of foreign testimony — 
may be cited in regard to the durability of this tree, as, for instance, tried by driving a 
post made of it alongside an oaken post in the Thames River, where the tide rose and 

wet it, and then subsided, and left it exposed to the drying influence of the sun. The 
oak posts were renewed twice before any alteration was noticed in the larch. The vine 
props of a great many German vineyards are made of this timber, and have been handed 
down from generation to generation, and will still be handed down in an almost perfect 
state of preservation. M. “Brissel de Monville says that he has examined trees in the 
forests of Switzerland that have been struck by lightning and badly shattered, and yet 
the heart wood is still perfectly sound, and the uninjured limbs continue to grow in a per- 
fectly healthy condition ; and even trees that had lain on theground for years, and become 
thoroughly dried out, have not rotted, but have become brittle with old ag ge, and may 
still be scaled off. It is the best timber for rails, fences, etc., and anything that requires 
ito withstand and the weather. The larch appears to grow best on uplands, and I doubt 
mot, with a little care and attention, some of our own “hills and prairies could be covered 
with a luxuriant growth of larches. It does not seem to thrive on low, damp plains, and 
I would not recommend anyone to try it in such places, as a failure might prejudice them 
against a tree that is destined to become one of our most useful and ornamental tr 
(Great care should be taken in the purchase and selection of seed, to obtain it from 


- | 


93 


thoroughly reliable parties, as large quantities of worthless old stuff are sold for good 
seed, that no one could make grow. I would recommend seed from the Tyrol in Switzer- 
land, or from the Valais of Switzerland, both of which are usually purchased by the 
horticulturists of France, Germany and Scotland. 

In closing these remarks about the European larch, I would call attention to the 
experience of Mr. Thomas Lake, a resident of Winnebago County, Illinois. In a recent 
jetter Mr. Lake says, “A few years since I saw in the Rural New- Yorker the European 
larch advertised for sale by Robert Douglas & Sons., Waukegan, Illinois, and being well 
acquainted with the fast growth and value of those trees in my native home, England, I 
bought and planted nine thousand, and have to regret that I did not multiply that num- 

ber by ten at that time. They were quite small when I bought them—many not larger 
than a lead pencil, and not over a foot high. My ignorance as to how this climate would 
suit them was the only reason I did not venture to plant more at that time. Many of 
those trees are now standing thirty feet high, and six to seven inches through at base, as 
straight as an arrow, and much admired by those who see them. My mode is to plough 
the ground deep—the deeper the better—and make it as mellow as possible. I do not 
advocate deep planting. I mark out, with the plow, furrows four feet apart each way. 
As I plant I settle the fine earth firmly around the roots with my foot. Get the ground 
ready as early in the spring as possible for your trees, as the English larch is about the 
first tree that starts. At corn-planting time, I planted two grains or more of corn on the 
south side of each little tree ; if more than two grew, I pulled them up. The corn-stalks 
acted as a shade for the young trees, through the heat and drought of summer, and I 
think it saved many, as the season was extremely dry. Many think that when they have 
planted their work is ended, but it is just begun, if one is resolved to succeed. I kept 
_ the young larches well cultivated with the corn cultivator, not allowing any weeds or grass 
to grow. I harvested corn enough to pay for the labor, and produced the largest ears 
grown on the farm. .The reason of this was that there were only two stalks to the hill, 
and they were well and often tended. I followed the same course the next season, and 
intended to do so the third, but in this I was prevented, as the trees had grown so fast 
that I could not get the horse and cultivator through without injuring them. That 
season they covered the ground, and choked out the grass and weeds. So ended my 
labor.” 


SUGAR MAPLE, 


Mr. Pinney, an experienced tree-grower, says, an acre of sugar maples at twenty- 
five years of age, will average one foot in diameter and produce two thousand pounds of 
sugar annually. When the trees measure twenty inches they will give sixty thousand 

feet of lumber, worth $2,500, besides a great deal of fuel. A peculiarity of this tree is, 
its body increases faster in size than its top. It can, therefore, be planted very closely. 
Two hundred trees will grow on an acre. Maple seed ripens in October, and should be 
_ planted in rows, the same as ash, but not so thickly. After planting, allow the tree 
_ to stand two years in the nursery, and then transplant to ground where it is to grow 
permanently. Old sugar orchards, with trees lett scattering and thin, usually pay a 
good interest on the value of the land. Two or three hundred maples will thus usually 
occupy as many acres, often interspersed with beech, basswood, orhickory. The labour 
of gathering the sap over a large area is much increased, while the production of sugar 
is diminished. Ido not know that any one has practically tested the plan, but it seems 
to me that a regularily planted sugar-maple grove, on good land, but not too high- 
priced, ought to pay, at least as well as the average of farming operations. Many farms 
are already scarce of wood, and to grow two or three acres of sugar-maple orchard would 
kill two birds with one stone, To acomplish a third object, the sugar bush ought to be 
planted in such shape and position as to protect the farm from the prevalent destruc- 
tive winter winds. A grove of trees on the west side of every grain farm would often 
be worth the use of the land, simply as a shelter-belt to protect winter grain. As forests 
are being cleared off many farmers are learning, for the first time, the importance and 
necessity of these shelter belts of trees, to protect their crops. But to the plan. For 
convenience in sap-gathering, the sugar orchard should be planted in as compact a form 


- as possible, and in regular rows, ten feet apart each way. This will give, if there ar 
no vacancies, four hundred and thirty trees per acre. But, when young, the trees wil 


it can have room to spread, if it is well cultivated and pruned. These unpruned masse 
of young trees in a forest, each choking the other, and neither half living, are the bug- 
bear which deters hundreds from planting trees. Farmers see_ how small a growth 
these make, and conclude that forest growing is a very slow and unprofitable 
business. Yet when these same trees are planted by the road-side, often foot-— 
bound with grass, their growth is much more rapid. Ihave, in my mind, a row of } 
noble maples, planted seventeen years ago this spring by a public road, which have, for 
two or three years been large enough to tap. They were got from the woods, and were 
the size of whip-stalks when planted. Young trees of equalsize when left in the woods 
uncared for are not half their size. Yet these trees have stood in grass most ea 
time since planted. Cultivated in orchards, with room enough to grow, and yet so” 
close as to keep down the grass, their growth would probably have been larger than it 
is. The principal objection to the maple for timber is the facility with which it decays” 
when exposed to the weather. For fuel, the sugar maple is the American tree par 
excellence, not second to the hickory, which is claimed by many eastern people to be 
superior to all others for heat-producing qualities. It forms a dense, broad-based, round- 
topped, frequently egg-shaped head of deep green foliage, clean, and more free from _ 
insects of all kinds than any other deciduous tree we know. It justly claims a place at 
the head of American ornamental trees. Being hardy, it is easily transplanted in large 
sizes, and bears cutting back very patiently. We have known of large trees, three to 
four inches in diameter, with the tops all cut off, being moved from Northern Wisconsin 
to the prairies of Illinois, and being successfully transplanted. This tree is by far the 
most valuable of its species ; its wood is hard, heavy, strong, close and fine grained ; has” 
a silky lustre when polished. The curled maple and bird’s-eye maple are the same as the 
sugar maple, the curl or bird’s-eye being caused by the undulations and inflections of the 
fibre. Its chief uses are in the manufacture of cabinet work, gearings of mills and in” 
naval architecture. Z 


Sugar made from the maple commands a much higher price than that made from the 
sugar cane. ‘The syrup made from maple commands a much higher price than that made 
from sugar cane. The syrup made from maple sap is ranked among syrups as A. No. 1. 

The seeds are in pairs, and are united at the base, but only one of each pair is of any 
account, the other being worthless. The trees never produce seed two years . 
succession. ‘ 

The sugar maple will not thrive in poor, sandy soil, but requires almost any good 
tillage land. It will not live where the soil is saturated with water during the growing 
season. Bryant speaks of losing a number of sugar maples in the wet season of 1874 
which had been gro,ing several years upon land which in an ordinary season was 
dry enough for cultivation. It continues to grow after the silver maple has arrived at 
maturity, so that a tree-grower should not be discouraged at its slow growth in its early 
stages. The black sugar maple, though formerly classed as a different tree from t 
sugar maple, is now generally considered as a variety of sugar maple. Its general proper 
ties and its sap are the same; its general appearance is darker, and its leaves are larger,’ 
darker, and less scolloped than the sugar maple. | 


THE WHITE PINE. 

This is one of the best-known of our American trees, and reaches a height of from 

one hundred and eighty feet, with a diameter of from two and.a half to six feet. So 
much of our pine has been cut and shipped to the old ‘world that, where the pine t 
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formerly abundant, as in New England, Northern New York, and Pennsylvania, it has 
now become scarce, and large tracts that were thought to be inexhaustible, are now bare 
and devoid of pine. The North-western States at present furnish nearly all of our pine, 
but it is needless to expect even here a renewal of the pine, for the tide of immigration 
‘is so great that, before a second supply will have time to grow, the country will be 
populated, and instead of pine-forest we will have comfortable farms and cities. The 
white pine is a hardy tree, and accommodates itself to almost every variety of soil. The 
wood of the white pine that is grown on dry uplands is harder, more resinous, stronger, 
and has a much coarser grain than that in moister soils. It is a very graceful tree, its 
foliage being soft, its color a deep, rich green, the only objection to it as as orna- 
mental tree being the formal arrangement of its branches in whorls, but this is lost 
sight of ina large tree. Its wood burns freely, but does not give much heat, hence it is 
not fit for much until it has reached a conveniant size for hewing into timber or for 
lumber. Hence I would suggest that in planting, the young trees they be set eight 
feet apart, and the intervening spaces be filled with trees of easier propagation, which 
may be cut out and used before the pines become crowded. Great care should be taken 
to preserve the leading shoots of the young pines, as they are very tender and apt to be 
_" by the intervening branches. 


THE HICKORY. 


The shell-bark is the best for planting, either for wood or for fruit. If planted. for 
nuts, it should be kept in the nursery until two or three years old, and then trans- 
planted. To make it bear early, dig under and cut the tap-root, as close to the surface 
as possible. For timber, and rapid growth in transplanting, dig the holes deep, and see 
that the tap-root is put in perfectly straight. The nuts should be dropped four feet 
aparteach way, and, if planted in ground where the trees are to remain, the plantsshould be 
thinned so as to keep the branches from touching. Hickories are rather slow of growth, 
so I would advise that it be transplanted after the first year, to the place it is to occupy 
‘permanently. A nursery of young trees should be carefully weeded and cultivated until 
they have arrived at such height as to render them safe from the encroachment of 

weeds. 

It has been found that those trees that have been transplanted bear the best fruit, 

while those that have not make the best timber. This tree merits cultivation more than 
any tree of its species, both for fuel, timber, and its fruit, which, to my taste is much 


‘superior to the walnut. 


ADVICE ON VARIOUS TREES. 


| As for planting trees, for which full directions have been respectively given in 
former reports, it may be said again that all trees will. grow well on fairly-good drained 
land, the soft maple bearing the moist land better than the hard maple, as does the alder, 
the cedar and some others. The pine variety will grow on poor sand, but better on a 
loam. But there are few soils on which, if well softened by ploughing and the ground 
mented so closely as soon to shade itself, trees would not grow: Most farmers in the 
‘country would be the better for a few acres got into good tilth and planted with valuable 
descriptions] of trees on the side which needs shelter most in their locality. I append 
a statement from one of our best and oldest tree-planters in Ontario (Mr. Leslie), which 
‘appeared in another publication some years ago, but which for practical and reliable 
knowledge is unequalled :— 

We consider the Norway spruce the most valuable tree there is for planting in shelter 
belts ; it is extremely hardy, very rapid in growth, and easily transplanted. We have 
found the white spruce, a native of this country, a most excellent tree for shelter belts ; 
but it is not so rapid a grower as the N orway, and for that reason the latter is superior, 
| We have a black spruce, but it is not a good variety, as it is apt to become poor at the bottom, 
that is, in the early stages of the growth of the tree the lower limbs decay and are lost, 
while the white spruce and the Norway hold their foliage to the ground, When I speak 
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of shelter, I mean shelter for farm buildings, orchards, etc. I would consider these 
spruce valuable to plant in shelter belts or farmers’ fields, they would certainly assist i 
gathering the snow in winter time, and thus help to protect the fall wheat. Trees for 
this purpose would not require to be of great height. Jf farmers consulted their ow 
interest, I think they would commence by planting out small stock, say from twelve t 
eighteen inches high. ‘These trees grow very rapidly, say on an average three feet every 
year for the first five years, gradually lessening thereafter, and in a short time the farmer 
obtains a good shelter. As we get these trees from the old country they are two years 
in the seed-bed and two years transplanted. That brings them from twelve to fifteen 
inches in height and nicely rooted. When received in good condition we do not lose 
one cent in transplanting them. If in poor condition, they are transplanted before being 
sold, and get a couple of years in this country, and are then removed. The tree is thus, 
in the latter case, six years old from the seed when planted for the purpose of shelter. 
Sometimes they come in bad condition, from having been stowed away in warm places 
in the ship, and in this way numbers are apt to be destroyed.} I would rather have them 
come in winter when they are frozen solid. A tree will stand a great deal more frost 
than any people have any idea of without injury, provided it is allowed to thaw out 
naturally. The best lot of spruces we ever had from the old country came to us frozen’ 
solid. They are generally packed in dry moss, but accumulate a little moistnre and — 
freeze. In planting a shelter belt, say an acre deep, the trees would not require to be 
placed closer than six feet apart ; ‘at that distance they would interlock in a few years. 
At six feet apart, about 1,200 trees per acre would be required, and they would be 
planted very cheaply by running furrows with a plough lengthwise and then across, 
placing the trees at the intersections of the furrows.; This would give the trees sufficient — 
depth ; in fact, I would rather earth up a little than plant too deep, I consider a good — 
shelter belt can be made with evergreens two deep, placed say ten feet apart, with a 
distance between the rows of five feet, and the trees placed so as to break the spaces 
of the rows. <A shelter belt made in this way on the north side of a square ten acre 
field would require 130 trees, and for the north and west sides double that number. My 
advice would be, unless the ground is in extraordinarily good condition, to take the young — 
trees as they are received from the nursery and make nursery rows of them, give them — 
a little care until they arrive at the height of eighteen inches or two feet, and then put — 
them into permanent position. These would require from two to three years to grow to 
this height, and would then be a good size to transplant. After that, their ordinary 
growth is two to three feet per year in good soil, and fully two feet in any soil, so that in ~ 
six or seven years the farmer would have a good shelter. I prefer the Norway spruce — 
wholly to deciduous trees and evergreens mixed, as in the latter case the one kind 
checks the growth of the other. If a row of deciduous trees were planted inside a 
belt of evergreens, the latter would be spoiled; but there could be no objection 
to planting a row of maple or Lombardy poplar very close to the fence line for the pur-_ 
pose of being cut down after the spruces had attained a proper size, and for shelter until 
that time. The deciduous trees do not protect the wheat in the winter (when protection | 
is most needed) so well as evergreens. I imagine the white Canadian spruce would be | 
cheaper in many localities than the Norway variety ; the trees could be taken from the 
woods and planted as in the nursery. There is no difficulty whatever in transplanting — 
these trees from the woods when young ; it is simply a matter of keeping the roots moist 
while out of the ground. I would recommend that they should always be planted in 
nursery rows before being permanently placed in position, and if they have ugly tap 
roots, these should be cut off. I would not recommend that the tops should be cut; 
there is no necessity for doing so, and it destroys the symmetry of the tree. Thereis no 
necessity for cutting the tops of deciduous tree seedlings. It is not necessary to culti- 
vate or manure the Norway spruce in any way ; it will grow on stiff land, on dry sandy 
soil, or on soil of any kind. If evergreens are manured, it must be very slightly ; a 
little ashes will agree with them. 

I do not approve of our Canadian tamarack at all. The timber is poor, and if 
people desire to go to expense of planting for timber, I would recommend them to plant 
the European larch—which is a splendid tree, a rapid grower and will grow in any part 


oe 


of this country. It is not an evergreen, but it throws out a great number of small 
branches which are a great protection. It is a very rapid growing tree, even more rapid 
than the Norway spruce, growing more than four feet on an average every year, unless 
the ground is very poor, in which case, of course, the growth will be less. In five or six 
years the tree will be twenty-five or thirty feet high. [I would plant larches three or four 
deep. I do not think it a good plan to mingle larches with Norway spruces ; I would 
plant all larch, all Norway spruces, or all cedar. 

Some people like the Lombardy poplar and some do not. It does not harhour insects, 


__ on the contrary, it is a very clean tree, but in this climate it is apt to die and become 


ragged at the top. In the latter case, however, if cut every few years, it will grow more 
handsome with each cutting. It is being largely used for shelter purposes. The N orthern 
Railway have ordered some thousands, ‘and are putting them up along the line instead of 
fence posts, and using barb wire to form the fencing. The wounding of the tree does 
not do it any harm. “On the prairies of the West, they are used, too, to a great extent, 
without the barb wire. The trees are planted six feet apart, and when they have attained 
a sufficient height the top is cut off and nailed laterally from tree to tree as a barrier. 
By the time the top thus placed has decayed, a new one will have been formed on the 
tree. I think the height at which poplars for such purposes should be planted is imma- 
terial ; it is merely a matter of expense, as the tree has undoubtedly great vitality. 
They seem to grow as well if planted when they are as large as your arm, as they do 
when they are the size of your little finger. In seven or eight years it becomes a tree 
of thirty feet at least. Our balsalm poplar is not a very handsome tree, but it makes 
a good shelter. In localities where you do not want to cultivate anything, it can 
hardly be recommended for ornamental purposes. The sycamore isa little tender north of 
Toronto, and the tulip tree is also tender. Some willows are very pretty, the crimson 
bark willow, a variety of the golden willow, from which it differs in having the shoots 
crimson, is a reasonably fast-growing tree; the golden variety is a fast growing and 
very long-lived tree. The alder is a rapid growing tree, suited to low lands, and attains 
large dimensions. Its economic uses are various, but it is chiefly valued for tanning and 
charcoal purposes. The willow makes the finest charcoal for the use of artists. All 
these trees that I have mentioned are suited to the ole of Ontario generally, and 
can be depended upon. | 

All these trees are found in all nursery lists. Quite a few of them are indi- 
genous, and, therefore, adapted to our climate. I do not think the capacity of a tree to 
resist our climate at all depends upon the place in which it has been raised. Trees 
that are hardy, though raised in a warm climate, will, if brought to Canada, be just as 
able to resist our climate as our native trees; a hardy tree will be hardy no matter where 
you attempt to grow it. JI never noticed any hardening process going on before trans- 
planting. Trees purchased from us thrive in any part of the Province, if naturally 
adapted to it. 

For tree planting on waste lands, or hillsides, with an economical view, I would 


_ recommend the English ash as a most useful tree. I think it would come into the 


market earlier than any other tree that could be planted. It is largely used for handle- 
making, and about ten years growth on ordinary soil would produce a tree that could be 
split into four pieces, each of sufficient size to make a handle. The English ash is not 
the same as our common black ash; there is as much difference as between the 
European larch and our tamarack. It is a more rapid grower than the black ash, 
and the wood is better in every way. The American elm, and the European larch, 
would also be suitable for this purpose. The latter makes the best railway ties of any 
wood in the world, as it is almost indestructible ; it is a very rapid grower, and in ten 
or twelve years’ time the wood is of merchantable proportions and useful for many pur- 
poses. Of course, it would not be fit for railway ties by that time, but suitable for manu- 
facturing purposes. It would be decidedly profitable to railway companies, as well as 
beneficial to the country, if the waste lands connected with their lines were planted 
with European larch. From this source they could in time obtain an almost inex- 
haustible supply of railway ties much superior to the kind now in general use. Another 
use to which the European larch can be put is the production of « ships’ knees,” as it 
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can be trained when young to the desired bend. It is suited to our climate, being per- 
fectly hardy, and very easy to transplant in the spring. It requires early transplanting, 
though later in the season it will thrive if transplanted, provided the roots are kept 
moist. As a rule, however, it should be planted as soon as the frost is out of the ground, 
or as late in the fall as possible before the permanent freezing of the ground. They 
could be imported at about the same price as the Norway spruce. I would not recom- 
mend planting them after they attain a height of more than eighteen inches or two feet ; 
they are a little impatient of being moved after that time. There is not a large supply 
of them kept in this country. If very large quantities were required, as for instance if 
railway companies should go into their cultivation, they would have to be imported to 
meet the demand. | 

The silver-leaved maple affords excellent wood and is a fast growing tree. This tree is 
grown in Canada. We grow them largely. There is not a very great demand for them 
except for shelter and ornamental purposes. The wood is soft, smooth, of a long grain, 
and is very useful. In my opinion the Norway maple is the finest of all maples. The 
wood is as hard as a bone, and ought to be useful for many purposes. I think it ought 
to take the place of boxwood for many purposes for which that wood is now used by 
engravers, as the grain is very close and hard. The sugar maple is also a useful tree in 
many ways. 

In the nut trees, the black walnut grows very rapidly in its younger stages—almost 
as rapidly as the English ash. I think the black walnut would have to be confined 
chiefly to the front of the Province. I never saw it east of Cornwall, but the south- 
west portion of the peninsula is its home. 

Other Trees.—The American sweet chestnut is not quite so hardy as the black 
walnut ; it would have to be grown further south, and requires a warm, sandy, poor 
soil. The butternut is a very fine tree, and a quick grower, a little more rapid 
in its growth than the black walnut, and is useful in many ways. It makes 
capital wood for veneering. The hickory is hardy as far north as Peterborough, but 
is a slow grower, though it can be used for many purposes when three-quarters of an ma 
or an inch in diameter. 
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To the Hon. Joun DryDEN, 
Mvnister of Agriculture, Ontario : 


S1z,—I have the honour to forward the Forestry Report for 1889-90, being 
the sixth issued, which will be found to contain :— 


Valuable articles on the best methods of tree-growing, and actual results 
obtained by three of the most experienced tree-planters in Ontario. | 


Extracts from Dr. Mayr’s Report to the German Government on the 
condition of the North American forests, translated especially for this Report. 


Complete statistics gathered from New York and Michigan States and 
Ontario concerning the effects obtained from windbreak protection. 


Instructive correspondence from all parts of Ontario respecting the forestry 
experience of different sections. 


Articles contributed by Professor Fernow, Washington, on Forestry, and by 
Dr, Bryce, Toronto, on Forests in Relation to National Health. 


Respectfully, 
Ray PEP ES: 
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- INTRODUCTION. 


This present report, intended, as were former ones, to check the deforesting 
of Ontario, and encourage, as far as lies within its power, replanting, will be 
found to contain much new information with regard to the various branches of 
forestry, and the advances being made in that direction, both in this and other 
countries. y 

It is gratifying to be able to state that, in many parts of Ontario, much 
greater thought is now being given to this matter than formerly. In the more 
wooded parts of Ontario, of course, clearing still goes on, but it is not done under 
the impression which once seemed to exist, that the supply of timber was Geek 
lasting, and many settlers, warned by the example of the front townships, are 
giving thought to retaining a sufficient reserve of timber on their farms, though 


it cannot be said that there much planting is being done. 
In the older townships, however, which have lost a great part of their 


| original forest, much interest is being taken. Last spring, I have travelled some 
thousands of miles through Ontario, and in all directions could be seen linesees 
young and lately planted trees, along the fences and roads. It is true that many 
of these had not been so well cared for since planting, as they might have been, 
and some had died. Still, a large proportion were thriving, while occasionally, a 
farmer had planted an extended treble or even quadruple line of trees I did not 
notice, however, plantations of some acres of young trees such as one frequently 
ees in the United States; but these will arrive in time, while at present it is safe 
to say that much interest has been aroused, and that many thousand more trees 
are being annually planted, than has ever previously been the case in Ontario. 

It must not be supposed that this at all so general as could be wished. In 
many localities little is being done, but a commencement has been made, and we 
know the proverb which says, “ What is once commenced is half finished.” One 
feeling, which is having great inflnence, is this :—Many farmers have an idea at 


if quite cleared, as if it possesses a thriving piece of forest. So, to preserve such 
A piece, on many farms, cattle are now being fenced out of a portion of wood land | 
and some attention paid to thinning or otherwise caring for the young trees, 
which, where sod has not taken possession, soon spring up. 


It is greatly to be hoped, however, in the interest of Ontario, that much more 
rapid progress will be made. If every farm possessed (what a little trouble would 
give it) five, ten or fifteen acres of good timber, having besides, its orchards and 
outbuildings sheltered by a beautifnl wind break, say of the Norway spruce, 0 
our own more lasting, if slower growing, white pine, life on the farm would be 
more comfortable, travelling in winter much easier, the appearance of the country 
greatly benefited, the most important crops, both of grain and fruit, ereatly 
increased by the shelter afforded, and, above all in value to the country, the 
climate would be greatly improved, and the rainfall more regularly distributed. q 

On the last mentioned point a few additional words may here be well said- 
Throughout all North America, or rather that vast portion formerly wooded, the 
settler in general has pursued but one course. He has cleared more of the land 
than he can farm to advantage ; the absence of a sufficiency of trees has seriously 
diminished the crop of grasses, and thus it is hard to obtain enough manure 
to allow it to be kept in good tilth. The result is, emphatically, that the 
‘Jand is drying up, and being washed away into the water courses. To use the 
expression of the late Captain Hads with relation to the great Mississippi valley, 
“the United States is tearing out the heart of the country with her gang-plows 
and throwing it into the Mississippi river.” We have been too long, both 1 
Ontario and Quebec, washing our land in this way into the St. Lawrence and the 
lakes, This is one of the great evils which the forestry movement is intended to. 
check. We shall now notice what progress is being made in forestry elsewhere. ; 


FORESTRY REPORT, 1889-90. 


FORESTRY INTERESTS IN THE UNITED STATES. 


| Limited space permits only brief mention of the most notable events in the- 
_ progress of forestry reform through the country during the last year. 


Early in the year and soon after its annual meeting at Atlanta, Ga., a 

- committee of of the American Forestry Congress waited upon President Harrison 

and presented a memorial urging the adoption of an efficient Government policy 

_ for the preservation and protection of the public forests, and expressing the hope 

that the President would call the attention of Congress to the subject with a 

favourable recommendation of the action which was desired by the Forestry 
Congress. 


Atthe meeting of the F orestry Congress (now having changed its name to that. 
of the Forestry Association) at Philadelphia, in October last, a petition to Congres§ 
was adopted, urging the passage of an act withdrawing from sale all forest lands 
belonging to the nation, and committing them to the custody of the army, until a 
commission shall have determined what regions should be kept permanently in 
forest, and shall have presented a plan for a national forest administration. The 
appointment of such a commission through the President, and necessary appropri- 
ations, were also asked for. 


The desirability of having a course of instruction in forestry at the agricul- 
tural colleges and of forestry experiments at every experiment station formed the. 
_ subject of another resolution. 


: It deserves to be noticed also that the American Association for the 
_ Advancement of Science, at its meeting in August, at Toronto, appointed a com- 
_ mite to represent the forestry interests of the nation to Congress. 


4 Pursuant to the action of the Forestry Association, a forcibly written 
a * “memorial has been addressed to the United States Congress, asking that the 
F public lands in the arid regions of the West be withdrawn from sale, until it can 
| be determined what portion of them are situated within the natural water-sheds 
_ of streams ; that these be placed in the custody of the Department of Agriculture, 
“the timber only thenceforth to be sold, and the land kept as a permanent forest 
“reserve. 


A similar memorial has recently been presented to Congress by a committee 
appointed at a convention of the citizens of Fresno, Tulare, Kern and Merced 
Counties of California, asking for the permanent protection of the forests lying 

_ upon the water-sheds of those counties. 


A memorial prepared by the State Board of Forestry of California presents. 
the same requests in a broader application. 


a 
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A movement has also been made in Colorado for the establishment of a 
public park in that State, a principal object of the movement being the preserva- 
tion of the forests of a region which is the source of several large streams. 


The fourth annual report of the Ohio Forestry Bureau shows a gratifying 
progress in advancing the interests of Forestry in that State. | 


In Pennsylvania, although the forestry Association failed to secure from the 
Legislature the establishment of a permanent Forest Commission, they were: 
successful in obtaining the repeal of the fence law, which had been upon the 
statute book ever since the year 1700; a law which left the forests of the State 
largely exposed to the intrusion of cattle and their consequent injury. The repeal 
of the law will be of great advantage to the forests which remain. 

In New York the report of the Forest Commission for 1888 indicates the 
need of a change in the laws in regard to the redemption of the land and the 
cancellation of the titles, in order to prevent the loss by the State of much land, 
valuable as a part of the forest reserve, which recent enactments have been 
designed to secure. The commission also asks that the further extension of rail-— 
roads in the counties embraced within the forest reserve shall not be allowed, as 
such extension cannot be regarded otherwise than as a calamity. They also ask 
for such an appropriation from the State treasury as will enable them to purchase, 
for the purpose of increasing the forest domain, such forest lands as can be 
bought at a fair valuation. 


In New Hampshire, the last Legislature established a commission “ to 
examine and ascertain the feasibility of the purchase by the State of the whole 
or any portion of the timber lands upon the hills or mountains of the State, near 
summer resorts, or bordering upon the principal sources of the water supplies | 
needed for manufacturing purposes, with a view of preserving the same as public 
lands and parks.” ‘The commission is organized and actively at work. | 


In Massachusetts a notable forestry movernent has been made by the town 
of Lynn. At the first settlement of the State, Lynn, the second town established 
in it, had a wild piece of woodland which was held in common until 1706, the i 
proprietors being free to enter it and cut fuel and timber to supply their needs. 
At the date mentioned the tract was divided among the landowners. It is a_ 
region of rock-ribbed hills with bold ledges and precipitous crags, the intervening 
glens and valleys coursed by clear and rapid brooks and rills and having in their 
depths extensive swamps and ponds. It is now to return to its original character 
of a woodland held in common, ana be, in addition, a free pleasure ground. The 
city council lately decided to take advantage of the public park act of Massa- 
cchusetts, and made an appropriation of $30,000 for the purchase of the land, 
which, with private subscriptions, gives a fund of about $450,000 for the purpose. 
A board of park commissioners, evidently the right men for the place, has been 
appointed, and they are now taking the land by right of eminent domain. The 
park commission, the water board, and the public forest trustees will act in- 
harmony in the administration of the region as a public forest—which it will be 
pure and simple, with no attempt to incorporate the ordinary park features into 
its plan. There are about 800 acres to be taken, which, with that already held 
by the forest trustees and that taken by the water board—including 200 acres in 
the ponds—will make a total of about 1,400 acres, which may be still further 
increased. This forest will be the largest area dedicated to park purposes in New 
England. Asa writer in Garden and Forest has said: “ Lynn has thus led the 
way in establishing the first public forest, and thus set a noble example which 
-ought not to be without effect upon other communities.”— Washington Forestry | 
Reports. te 
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PROGRESS AT WASHINGTON. 


During the year, in addition to making up reports, travelling, and delivering 
forestry addresses, the United States Commissioner at Washington has sent many 
; young trees to the following States :—Dakota, Nebraska, Kansas and Colorado,. 
| The names of the species, the number sent to each State and the number living 
after one year will be found in the following table: 
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THE OTTAWA GOVERNMENT. 


The Ottawa Government is lately doing some work in forestry, principally 
1] owever, with a view to tree planting on the prairies. 
Bins described :— 


c 


What is being done is 


“First, to induce and encourage a desire on the part of the settler in the. 
colder and more exposed portions of Canada, for tree planting and shelter belts ; 
second, to ascertain by carefully conducted tests in different sections which 
varieties are most desirable, and third, to plant those varieties of trees best 
adapted in such as will tend to bring about the more favorable forest conditions 
as above noted. Of course this last ‘proposition i is one that can only be taken up. 
after the satisfactory solution of the second. 
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Belts of forest trees, 150 feet wide, have been planted on the north and west — 
sides of the Central Experimental farm, comprising about 10,000 trees. The one 
on the west side is made up of forty or fifty different species of deciduous and — 
coniferous trees. They have been planted in irregular groups, overlapping eaeh 
other in different forms, which detracts from the stiff effect that square blocks 
present. The other on the north side has the same varieties, with the addition — 
of certain hardy shrubs indiscriminately mingled at regular distances—somewhat 
approaching natural forest conditions. This, when compared with the other, will 
in time give accurate data in regard to the relative benefits of what might be 
called mixed and individual planting. Also in relation to hardiness, rapidtiy of 
growth, freedom from insect pests, timber value, which may be expected to add 
much to our present knowledge of timber culture. Thus far none of the catalpas, 
honey locust, Russian mulberry and American sycamore have proved entirely 
satisfactory, suffering from the cold each winter. Black walnut, when grown from 
northern seed, promises to do well. Trees grown from seed three years ago and 
undisturbed, are now six to seven feet high. Box elder, Russian mulberry, black 
cherry, yellow locust and soft maple (acer dasycarpum) are the most rapid grow- 
owing varieties in the belt; although for economic purposes white ash is one of 
the most valuable trees to plant. 


One of the first things undertaken in connection with this department of 
horticulture was to obtain a large collection of the seeds of the hardiest Rocky 
mountain and Kast European conifers, including the beautiful blue spruces and 
magnificent firs of the former region, and the hardy forms of Riga and stone pines 
of the latter. Asa product from these collections, about 175 000 seedlings were 
| transplanted from the seed beds last spring and will be reserved, when of proper — 
size, for distribution to points where their ‘usefulness has not yet been tested. The — 
branch farms, of course, will receive liberal consignments of these ; as_well as other 
experimenters who can ‘be depended upon to give careful returns. 


For the past two years distribution of trees has been made to the C. P. R. 
gardens, twenty-five in number, and situated at different points along the line. 
The Indian and mounted police stations have also been the recipients of liberal 
collections during the same period. All these stations, covering a variety of soil 
and climatic conditions, will very speedily bring such light to bear upon the — 
forestry question in the North-west as will enable the settler to select with greater — 
certainty the trees likely to be adapted to his locality. 


The above work was supplemented last spring by a distribution of 100,000 — 
small forest tree seedlings, of the hardiest variety obtained from northern sources. 
These were sent to voluntary applicants in bundles, each containing 100, and 
were carried through the mails free of charge. Very satisfactory reports have 
been received as to their condition on arrival and the growth made after planting. — 
The reports to be sent in after wintering will, however, be much more valuable. 
Arrangements have been completed to continue this line of experiments on a larger — 
scale, and double the number will be sent out the coming spring. 


WORK IN ONTARIO. 


In Ontario during the year, in addition to com piling the present report, many — 5 
forestry lectures have been given, and the press has been largely used for the 
circulation of forestry literature, over 600 letters and articles having been printed 


in that of Ontario alone. In addition, the Ontario Government fire rangers, of 
which a large number are employed, half their expenses being paid by the Govern- 
ment, and half by the lumbermen, have been doing good service. This is a most 
important work, as forest fires in Canada have destroyed immense ranges of valu- 
able woods. The bonus promised for planting lines of trees has had an excellent 
effect, many thousand trees having been planted under its influence. 


EUROPE. 


_ In Germany, where forestry is regularly pursued as a science both by the 
Government and individual proprietors, the work of one year shows little dis- 


similarity, to that of another. All through the country, a portion of each forest 


will be cut down, and a similar portion planted. This is done in regular rotation 
so that next year another portion of the forest will be fit to cut, the next year 
another, and so on until they come back to the one planted this year. Managed in 
this manner, the forest lasts for ever, and from the even distance of planting and 
areful management, an acre there will yield much more timber than the same 
amount of land in the virgin forests of Canada. 
_._ In France and other EKuropean countries, though the system of tree growing 
is not always so exact or scientific, much care is being taken of the forests, especi- 
ally in planting the sides of precipices. 
It should not be forgotten that the United States, and the Dominion 
Government have made large forestry reservations in the West, but it is one 
thing to make reservations, and another thing to keep them so when settlement 
begins to surround them or careless tourists, (as is already the case in both of 
these) occasion destructive fires. ) 


HOW SHALL WE PROTECT OUR FORESTS ? 


_ The foliowing article was written in reply to a request from the American 
| Association of Science, the object being to sketch out a plan applicable to most or 
all American communities :-— 


AROUSING PUBLIC OPINION. 


Hach State or Province should employ a competent official to obtain informa- 
on on the subject, and circulate it by means of pamphlets generally called 
‘Forestry Reports. With these, two things are advisable; first, that they be 
written in an interesting style, for mere dictionary statements on the subject 
vould simply be left unread ; nex, that they be widely distributed, and among 
proper persons, not merely sent to officials and prominent men, on whose shelves 
they are likely to remain untouched: An excellent method is that of obtaining, 
4rom some well informed person in each locality, the names of all he knows likely 
to read with profit such a book, and sending one by post to each on his list. In 
addition to this, it will greatly aid if the forestry official be able to address, during 
each year, many communications to the press throughout his State or Province. 
Tn addition again, addresses delivered at many points each year will be found of 
sat service. 
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FREE DISTRIBUTION OF TREES. 


Young saplings, obtained in the forest, are very inferior to nursery-grown: 
plants. The forest sapling has generally two or three long roots, which cannot be — 
obtained in full extension, or carried or planted if they were. They must be cut. 
and the chance of growing risked. Then, many of them are grown in the shade, 
and will not stand the open sun. On the other hand, the nursery-sapling, twice: 
at least transplanted as it should be, gets a more bunchy and fibrous root 
each time, and naturally grows far better when placed in its ultimate position- 
Very small trees, especially evergreens, can be, indeed, and often are, taken from 
the forest and planted in the nursery, when, after two transplantings, they have 
excellent roots. But when obtained from seed, or when young from large nur- 
series, the work is far more easy and certain. When one goes for trees to the 
bush, though saplings apparently be countless, it is surprising what trouble it will 
take to find what is wanted, and to get fair roots then. Again, in our settled’ 
country where cattle are often made free.of the bush, young trees are hard to- 
get in any case. For all these reasons, if the farmer had available, when he was 
ready, some thousands of good, well-rooted healthy saplings of the kind he wishes, 
he would often be willing to plant and care for them. Therefore, I consider that. 
a large public nursery, where trees might be obtained free of cost, would be one of 
the greatest inducements to land-owners to plant. It will not do to say that he: 
who wants trees should buy them. There is an inducement needed here, or the 
work may not be done. The work is national ; it is the nation desires the farmer: 
to plant the trees; it was the fault of the nation that he was ever allowed to: 
obtain public land at first without an agreement to retain a certain portion in 
trees. J have now, for seven years, been examining this subject, and I am strongly” 
‘of the opinion that under a system of free saplings, twenty times as much plant- 


ing would be done as at present. Instead of free nurseries, governments some- 
times give grants of orders on nursery men. With careful and earnest super- 
vision, either plan would answer. The great point is—free distribution of young 
trees. 

SETTLING FRESH WOODLAND. 


The great error of the original settlers was taking hill and hollow, mountain 
and valley, indiscriminately, for settlement. The result is that many mountain 
tops were cleared, farmed, and ruined, for the soil washes away, and in a few 
years nothing remains but to desert it and go elsewhere. That the mountain: 
should be wooded and the sloping valley cropped is the very A B C of forestry, 
and this should be secured by saying to the settler, “ you cannot have such a lot; 
it is amountain top; it must stay in wood; andif you take such a lot you must 
agree to keep such a part in wood, and to keep cattle out.” This may seem harsh 
to the settler, but in the end it would be far better for him. If there is one = 
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- more than another which over-clearing has taught America, it is that people should 


not be allowed to enter the woodland to hack and hew as they please. There are 
now millions of acres of deserted and worn-out farms, in the Eastern States and 
Canada, which were simply the elevated ridges, fit, with care, to bear timber for 
ever, but not fit for farms, as the earth washes off. It is hard for the settler in 


_ a forest to know the elevation, but the survey should have regulated matters. I 


wish it to be understood that here I speak from my own experience. When over 
thirty years ago, with no one to guide us, many of us entered the forest, we cleared 
much land that should never have felt the axe, and is now worthless, or very near 
it. This is not proposed in the case of the ordinary rolling land of the country, 
nor where there are a number of small hills. But where thousands of acres form 
the water-shed of a mountain range, they should remain in wood. 


FOREST RESERVATIONS. 


Forest reservations of twenty or thirty miles square, should be left at those 
places, found in most countries, where the sources of many streams arise, that the 
rivers which pass thence through the rest of the country, may be preserved. 
These will form reserves where timber will grow, to be thinned, not [cleared, at 
maturity; they will also give shelter where birds and animals, otherwise in 
danger of extirpation, may still live; and, as the country around is cleared, they 
will be invaluable for summer resorts. These would, if cared for, remain beautiful 
remembrances of the pristine forest, full of sylvan glades and delightful groves, 
retaining the undergrowth, the wild flowers, the deep leaf bed, the pleasant freshness 


of the virgin forest. In this state they are most valuable preservers and 


distributers of moisture. But if left without care, fire will here and there 
burn the hills to the barren clay, cattle will destroy the undergrowth, and 


_ the whole scenery appear dry and desolate, compared with what it was, and might 
_ still have been. Two things, then, are here necessary : prevent settlement there 


and appoint caretakers. 
REMISSION OF TAXES ON WOODLAND. 


It would greatly assist in preserving a considerable amount of forest through- 


- out the country, if taxes on woodland, where the country is sufficiently cleared, 
_ were in all cases remitted ; and if, in the same connection, some stipulation were 


made that cattle should, to a proper extent, be excluded, very great benefits would 


_ follow. For it may be here remarked that a wood dried up and hardened—its 
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undergrowth destroyed by cattle—is of very little value climatically, compared 


with one where the forest-bed is preserved. Neither will it remain a store of fuel, 
or, there being no young trees, the forest must ultimately die. There is no 
doubt, however, that many of these wood-lots are allowed to decay, because it is 
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intended to clear them up, and that, if the remission of taxes induced the owners—_ 


as it in most cases would—to keep them as permanent forest, much better care 


would be taken of them. 
TREE CLAIMS. 


In prairie countries, sections of land have been given free to settlers, on con- 
dition that a certain number of acres, generally ten, were planted with trees, and — 


kept in good condition for a certain period. This has been tried for years in the 
States, but many frauds are said to be perpetrated under it. I have myself found 
when at the great private nurseries in the West, where the young trees were pro- 
cured, that it was always a practice to purchase the worst—the culls, in fact, for 
tree claim lots. The system was nevertheless valuable, but needs to be carried out 
in good faith, by competent and firm inspectors. The prairie lands of both of 
Canada and the States, urgently need tree-planting, and will give good returns. 
Plantations of miles square have been grown these eight years in Kansas by rail- 
road companies, and with good paying results. Yet, even with this successful 
example before their eyes, settlers plant little. When I saw them they were four 
and six years old, yet still the prairie for hundreds of miles was comparatively 
treeless, though all admitted the benefits of trees. I should recommend in prairie 
countries, while the soil is yet in government hands, that many millions of young 
trees be planted and cared for under government appropriations, cultivated to keep 
down weeds for a couple of years, and the prairie close by ploughed to prevent 
fire running to the trees. In this we should not wait for experiments long. It 
is necessary to plant four times as many trees as needed, to allow for thinning, 
and by planting different varieties, it would be easy so to arrange them that even 
if three-fourths failed, we should still have a forest. But three-fourths would not 
fail. This would cost millions of dollars, it is true, and it is equally true that it 
is a matter in which, above all others, millions should be spent. If, when I first 
saw the prairie States, between thirty and forty years ago, an appropriation of ten 
millions of dollars had been given to plant trees and care for the groves then 
existing, these States would, I am well assured, be more valuable by a thousand 
millions of dollars now. Can nations not afford such sums? Let us think of the 
sums they are without exception ready to spend in war, and then answer. But 
that, it may be said, is to preserve national life. Sois the other. Every well- 


informed student of history is aware, that in all the past, as the forests of a coun-— 


try were destroyed beyond a proper proportion, national life weakened, and by the 
time when, as examples show us, the land had become but a treeless desert, 
the nation was dead. 

PRESERVING TIMBER FORESTS. 


The preservation of these has been little thought of in America, and the 
lumberman, on condition of paying the authorities a certain amount, has been too 


often allowed to cut at his pleasure. No care has been taken to replant forests. — 
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In Europe, on the other hand, the wood-buyer is carefully instructed as to what 
portion he may clear or thin, while, as soon as the ground is ready, it is again 
planted, or the gaps filled. Two reasons for the American practice existed : first, 
farm land was needed. This reason is not now valid, as the pine land now left is 
very largely too poor for agriculture. Second, and chiefly, the timber could be 
sold. Matters have now come to pretty much the following condition. This 
generation, say for thirty years, will have timber enough, though they will have 
to use much wood hitherto thought unfit. After that, there will be little good 
pine, and not much good hardwood in our present forests ; what is obtained will 
be brought from British Columbia and the forests of the Southern States, while 
the generation following will exhaust these. Considering the well-known benefit 
of keeping a large section of the country in forest—benefits which it is not the 
province of this paper to state—I would earnestly urge the people of America to 
consider how much more advantageous it would be at once and decidedly to say 
of certain large portions now in forest, “ These shall not be cleared for settlement— 


these shall be sacred to the tree.” Once this determination is arrived at,-the rest 
iseasy. Nothing is more simple than to introduce and maintain a method of 
forest preservation, if populations demand it, and governments fulfil their desires. 
| It is often said, ‘ We have a large proportion of forest land.” But most ox 
this is not good forest. Much has been over-run by fire, much culled of every 
| good stick by the lumberman. But nearly all of this might be renewed, and 
made good, permanent forest. if the means were used. 


S Mrans USED IN ONTARIO. 


1 I will close this paper by stating what is done in Ontario for forest preserva- 
tion. Much forestry literature has been for years circulated by the local govern- 
ment, and with good effect. A money bonus, half paid by government and half 
by the township, is given for the planting of lines of trees, in good condition after 
three years, in every township which chooses to adopt the law. Over fifty rangers, 
half paid by government and half by the lumbermen, are kept in the woods 


during the summer months to prevent fires—a very valuable measure. An Arbor 
ay is also yearly held, with excellent results. 

Finally the answer to the question, “ How shall we protect our forests?” is 
4 Spend more money in their preservation, and be less eager to make money by 
cutting them down.” 


' FORESTRY OUTSIDE OF FORESTS. 


While it is very necessary to preserve the Canadian forests, it is hardly so 

_ hecessary, using the meaning generally given to the phrase, as is the exercise of 
_ other forestry precautions. By the phrase above used is generally meant the 
long stretch of forests to the north of cultivated Ontario, leased or unleased to 
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lumbermen, partly culled by them and partly yet untouched, not at all, we must 
remember, such a forest as we cleared in old Ontario—we may look in vain for 


the immense stretches of great maples and tall beeches once so common to the — 
eye, nor do we often see even a specimen of the large pine trees, which in — 


deep and lofty groves once intermixed the maple forests throughout much of 
Ontario. But these are no more. North of us we have a vast forest containing 
much pine and hemlock—much young poplar on the burnt lands—here and there 
an immense black birch—here and there some beech and maple, But this great: 
forest is to our north, and cannot in its principal climatic bearing greatly 
influence older Ontario. The south-west wind is the rain bringer—its rain 
clouds are precipitated by this forest, and fall in showers somewhere to the north 
of it. They do, indeed, greatly help the more southern counties in another manner: 
that is, by preserving from drouth the sources of the streams which run this way. 

We will put aside for the present the question of these northern forests. 
What is much more important to the inhabitants of Ontario is the preservation 
of the small portions of forest yet remaining in her older districts, and the adding 
to them of many more. It is not, in fact, where our large forests exist in Ontario 
that forestry is most needed. The main effort should be where the country has 
been mostly cleared, to endeavor by planting wind-breaks of one or more lines of 
trees—by commencing plantations of young trees taken from the forest or pur- 
chased from nurserymen, afterwards to be replanted at greater distances ; and by 
—perhaps the chief of all—endeavouring to preserve what small portions of 
forest we have left standing there, that we can hope to bring back, to any Coase - 
able extent, the former climate of Ontario. 

That this climate was far better calculated to aid fertility than our own 
there is now no question. In one year I have obtained the testimony of above 
two hundred farmers on the matter, and their unanimous evidence was to the 
effect that years ago, when there was still much timber standing, most crops gave 
a far better return than since more has been cleared. There is no denying that 
this is largely the case. The fall wheat, for instance, grew very much better, and 


with this of coursetheclover flourished. When we consider how valuable these two 


crops are in a proper farming rotation, what we have lost by the change of climate 
can easily be calculated. Speaking of the evidence mentioned above, it was princi- 


pally obtained by a thorough examination, lot by lot, of two townships in 


northern and southern Ontario, obtaining the opinion of their holders as to the 
difference between the climate now and that which existed when the country 
was one-third or more forest. Their statements were almost invariably asfollows : 


That the rain was, to answer the farmers’ purpose, much better distributed — 
throughout the year, there being during spring, summer and autumn, frequent. — 
mild and fertilizing showers, lasting perhaps for days, penetrating deeply into the | 


earth, and remaining there for a considerable period before drying out; thus 
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giving that continuance of warmth and moisture to the land which affords the 
growing plants the best opportunity. Neither was this weather, except perhaps 
in rich low soils, more productive of rust than that of the present day. 

That now, on the contrary, rain too often falls in heavy sudden masses, beat- 
ing the young plant into the ground, or causing the grown grain to lodge. 

That these heavy showers tend much to weaken and impoverish the land, 
especially where at all sloping, by carrying away the richest soil; for instance, 
where furrows had been ploughed down a slope and heavy rain came on, each 
_ would resemble the next morning a deep water-course. 

That formerly, when sufficient shelter existed, rapid winds had no injurious 
effect on the soil, but that now they dry the moisture too rapidly out of the land. 

That owing to the combination of these causes, added to the fact that very . 
few farmers had the means of procuring sufficient manure to supply the deficiency. 
a large proportion of the land in the country no longer produced the same amount 
of certain crops which could be formerly grown on them with much less labor. 

That wherever the woods have been cleared in too great proportion, numerous 


springs which formerly existed had altogether dried up, and even creeks an | 
small streams, once running the year round, were now, excepting in times of 
, floods, nearly or quite dry. 

That in connéction with this the moisture had receded from the surface of 
the earth—that is to say that where water might easily once have been obtained 
at a few feet in depth, now wells must be sunk much deeper before a spring is 

 -struck. 
The general impression was in all places visited 


an impression corroborated 
: by statements, from many different parts of the Province—that too many trees 
had been cut down. It was found also that generally farmers of means, who 
| ) were able to do so, were planting many trees, mostly in lines along their fences, 
for the purpose of wind-breaks. Many others of less capital stated their intention 
of doing so when able. Few large plantations of grown trees planted with this 

view were found, those existing, planted perhaps twenty or thirty years ago, 
having been set out more with the view of open parks than with any torestry 


purpose. Many farmers, however, had numbers of small trees growing in nursery 
| _ patches, some from seed, some purchased in quantity when very small plants from 
nurseries either here or abroad, which they intended when large enough to set 
‘out elsewhere. As for the portions of old forests still standing on various 
farms, many farmers allowed their cattle to run in them—a proceeding of course 
i fatal to the continuance of the forest, as the young trees being thereby destroyed, 
its means of perpetuation are lost. On the other hand some, with a view to 
preserve a portion of bush, had carefully fenced it. 
It was also generally stated that wherever trees and shelter were plenty 
much better crops of both fall wheat and grass, especially clover, were secured. 
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From these data taken altogether the conclusion was drawn that while thel 


principles of forestry are rapidly being better understood throughout the Province, | 
and in many cases acted on, there is as yet sc a one-twentieth as much being 


done as should be. 

With the many competitors now in the field, Ontario cannot profitably 
remain a wheat growing country. Her main hope for the future must be in 
grass and cattle, and it is impossible to produce these profitably and in large 
quantities in a dried up land. Too many farmers are now, in the effort to raise a. 
few cattle, killing the goose that lays the golden egg. They are allowing their 
bush lots to be dried up in order that their cattle may run through them and get. 
some shade and a little pasture. In a little while the young trees are eaten off, 
none grow up to replace the old ones, a poor sort of grass overspreads the earth, 
the large mature trees fall one by one, and shortly all is so open and worthless. 
that the farmer thinks it would be far better in crops and cuts it down. | 

As far as the cattle are concerned they benefit but little by it. As a long 
experienced farmer and planter elsewhere in these pages remarks, one acre of © 


j 


good grass outside the forest is better than twenty acres in. There are, however,. 
other ways whereby shade and bush pasture may be had for the cattle. In the 
first place a portion might be set apart for them and a portion for forest. In the | 
next place groves may be planted so near grass-fields as to give shelter without — 
allowing the cattle within them, if of trees likely to be injured thereby. They 
are sometimes planted in the form of St. Andrew’s cross, sometimes in that of a. 
double crescent divided in half by the fence between two fields. There will then. 
be shade as the day passes on from all points of the compass in these two fields — 

What injury cattle will do to forests when in good leaf, and how rapid is its. 


progress when there is no good pasture to be had outside, few are aware. 
They will easily pull down saplings fifteen or sixteen feet high, bite off all the 
leaves in the head, let the tree fly up againif they have not broken the stem, and 
pass on to another. They will, too, destroy much older and much better trees. 
I have seen one walnut plantation out west nearly ninety feet high and the trees 
two feet six inches through at the butt. They are not mature yet, but the owner: 
expects in about fifteen years time that they will average five hundred dollars 
tree, which, as there will be a hundred large trees to each acre, will be $50,000 an 
acre—many times as much, of course, as could have been raised in crops on any 
adjoining acre. ‘There is an adjoining acre, however, where cattle have shown 
what they can do. It had to be cut off from the rest to allow the cattle, which 
are many and large, to pass to another part of the farm. There are or have been. 
in it about a hundred walnut trees which must have formed a fair grove at the 
time it was thrown open, as the trees are many of them sixty feet high. But 
they are all dead—the acre of land has been tramped hard all round them and inl 
trunks have been rubbed by the cattle till the outside of the bark is all rubbed away 
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Here had been, as well as I could calculate, fifty thousand dollars lost in order to 
yield an amount of pasture and shade which could easily have been obtained for 
four hundred. 


As described above, some similar process is going on all through our country, 


wherever the old portions of forest are being allowed to dry and wither down, 


largely assisted, in many soils tending to be shallow, by the wind perpetually 
blowing down outside trees (a thing to be checked by planting evergreens at the 
outside.) Then there is the perpetual demand for fuel, and as described, the in- 
roads of cattle, of which Professor Sargent, the chief authority in America, has 
said that “not all the injury by axe and fire has done so much harm to the 
American forests as the browsing of domestic cattle.” 

There is every proof that by deforesting we have rendered Ontario no longer 
the fertile land it once was. The climate has deteriorated, but as in the case of 
springs which, dry for years, were renewed when a fresh growth of trees was 
planted round them, so our climate is capable, withqut any unreasonable care or 
expense, of being renewed again to perhaps its pristine vigour. We want our 
lands in the future valuable for dairy purposes, for butter, cheese and the raising 
of cattle ; and where forests, rich grass and flowing streams exist is the very home 
of these. The possession of many cattle makes the growth of crops easy. What 
is wanted is to have the great expanse of cultivated Ontario not indeed again 
reforested, but to revive again a sufficiency of our forests. It is doubtful whether, 
over much of that country, the true forest, valuable for climatic purposes, covers 
more than one-twelfth of the surface ; for as we pass through what are supposed 
to be small forests we find many of them little better than a sort of mongrel 
description of park—a hard hoof-beaten surface covered with short poor grass 
with a few large trees, the small trees, except those that are worthless, all eaten. 
down. These cannot serve the purposes of forests—the forest soil is gone, it has 
no longer the power of holding water—of storing up reservoirs of rain to be fur- 
nished to the dry springs in due season ; nor has it the vast mass of undergrowth 
covering the surface of the earth that keeps cool and moist the actual forest. 

Of actual forest in good condition there is probably scarcely one-twelfth 


throughout much of Ontario. To raise this to one-fourth should be our object, 
and this is that forestry outside of forests we should endeavor to promote. When 


people talk of the forests of Ontario, as to whether they are being taken care of, 


they are too apt to think of the lumber districts. These of course are valuable— 
they bring a large revenue—and though some politicians complain of the way in 
_ which they are managed, they are certainly better cared for than any other forests 


in America. But if we could by reforesting bring back the former climate—the 
summer showers and fertile growth of older Ontario, the profit to our people 
would quadruple that which the lumber forests can ever bring us, manage them 


how we may. It is forestry outside of forests that we need most in Ontario, 
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MR. GOTT’S OBSERVATIONS ON FRUIT AND FOREST GROWING 
THROUGH WESTERN CANADA. 


T must ask my readers to go carefully through the following article, which 
will profit both those who grow fruit, and are interested in sheltering their 
orchards, or who are planting or intending to plant trees for forest purposes or 
general farm shelter. Mr. Gott is a successful fruit grower, and in the matter of 
forest and shade tree planting and raising, few plantations I have seen are equal 
to his. It is about six years since I have seen his place. I particularly remember 
that the wind-break of Scotch larch of which he speaks was then very fine, and 
must now’be most beautiful and useful: With regard to what he says concerning 
the free distribution of young trees, it should be remarked that, although not 
succeeding*%as well as might be wished, yet where it is desired to plant large 
surfaces, it is hard to suggest anything better. Mr. Gott objects to it also as 
interfering with private enterprise. It is not considered to do this to any great 
extent in other countries, such as those of Europe, in some of which it is largely 
used. There are two reasons why this should be the case. In many govern- 
mental affairs, governments though maintaining large establishments of their 
own for the purpose, are by no means hindered from taking, in time of need, 
large contracts from outsiders, as may often be noticed in the building of ships. 
and the purchase of material for warlike purposes. So, also, governments which 
maintain nurseries for purposes of free distribution, often give large orders to 
private nurserymen, who furnish them with trees at a low rate for the same 
purpose. It furnishes, too, a sort of counter-check ; the government nursery, if 
_ well managed, should afford an example in the matter of growing trees well 
while the private nurseryman, on his side, who gets a government order for 
young trees, can afford the stimulus of showing how quickly and cheaply he can — 
grow them. | 

The second reason I wish to give is as follows: Let us suppose the govern- ; 
ment giving out many young trees, and farmers planting them largely through- — 
out the country. We all know how prone we are to follow in each other's — 
footsteps. Even in a path across a meadow, we never make a straight line—# 
every one follows the deviations his predecessors have made. It would become 
fashionable ; it would be considered the right thing to plant trees, men of means — 
would invest in it, and many of these, rather than wait for the growth of the — 
young stock which alone it would be possible for governments to distribute 
would go to the nurseries, secure their best stock—say their twice transplanted 
trees and those of foreign importation, perhaps no better than our own after all, 
but costing more money, in order to keep a leetle ahead of Farmer Jones, on the 
next lot, who has just planted a five-acre wind-break with government seedlings. 
Of course it would be necessary, in all cases of free distribution, that those sup- 
plied should bind themselves to fence properly and give good general care to | 
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for some years, the young trees they had obtained free. J am sure also that Mr. 
Gott will admit that such a quantity of tree-planting as he rightly considers to 
be necessary in order to restore, to any valuable extent, the now almost forgotten 
climate of Ontario, which he has so well and truthfully described, would need 
many more nurseries than we have at present, so that, if even one or two of 
these were government ones, there would be little loss to present or future pri- 
vate establishments, which would still raise, if not the largest number, at least 
sthe much better paying varieties of trees. 
It would be well to say a word here concerning what Mr. Gott has remarked 
about the sowing of pine seed broadcast in the New England States on the sands 
near the sea shore. So far as I have seen this myself, it is done on large expanses 
of land near the sea—land which was once, to judge by the old stone fences care- 
fully built round it in many parts, of considerable agricultural value. This 
was probably two or three hundred years ago, and the land has been cropped and 
cleared until it was little but a fine blowing sand, forming here and there into 
large whirlpools. People observing that from an occasional pine tree the falling 
‘seeds would grow without culture, sowed them themselves still more broadly, 
and from then till now they have been sowing them every year. It has been 
found that in about thirty years this produces a forest of pine trees of shortish 
build, but giving a considerable trunk from nine to twelve inches through. A 
‘portion of this forest will then be cut down and sold for various purposes, the 
-chief of which seems to be the manufacture of packing boxes. Much more is 
“sown, I believe, every year than is cut down; the crop is perpetual, and as there 
‘is very little labor, it pays the owner. The experiment has been tried in 
Ontario, but without success, the seed not taking at all, though it would be well 
4 o try it in still other parts of the Province, where light, sandy expanses exist. 
f Mr. Gott does not consider the scope of Arbor Day work sufficiently large, but 
‘it is in accordance with the rest of our forestry efforts. Governments have 
neither spent nor attempted to spend as yet the large sums necessary for properly 
re-foresting Canada. What is being done at present may be described as an effort 
to influence public opinion. I think myself that some more practical measures 
would now be looked upon with favor by the Ontario public. The school agita- 
tion, however, has been of decided service, and may be of more. Perhaps the 


| listribution of a number of sheets containing the rudiments of forestry among 
the children might be of service. 
| My own opinion is that the best results would be obtained if Parliament 


would devote more money to the object by Government either growing, say tilla 
, foot high, trees of many varieties, and giving them at that small size and at the | 
"proper season to those who would bind themselves to take good care of them, or 
| purchasing the same, or part, from nurserymen, for the purpose of giving them 


out free. Those who received these little trees would find them to be far better 
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rooted than those they could obtain in the forest. They should then devote a. 
small plot of ground and proceed according to Mr. Gott’s directions, always. 
remembering the description of ground they are working in, and what trees they 
find formerly grew best there, or grow best there now :— 


FRUIT GROWING AND FORESTRY. 


By B. Gott, Esq., ARKONA. 


I wish to present this paper in its two-fold aspect of, first fruit growing, and 
then secondly forestry proper, and their practical inter-relation and dependence: 
on each other. Not that I hold by any means that the former is the only depart- 
ment having the essential element of usefulness contained in it, to the entire: 
exclusion of all such pretensions for the latter—far from it. As far as the essen- 
tial elements of usefulness are concerned, it is thoroughly and everywhere under- 
stood that both the departments have them in very large proportions, and I 
might say in almost indispensable proportions. All successful nations and 
peoples on the entire habitable globe have felt their condition of helpless dedend- 
ence upon their tree growths as a first and fundamental condition of their very 
existence. As far as I know there is not a successful community of people on 
the earth to-day, outside the deserts of Arabia, that are permanently held together 
in any form of continuous being. I believe that the original constitution of society 
is made such by the Great Designer of the Race, that if any people or kindred or 
tongue will wantonly or recklessly injure or destroy their natural inheritance of 
tree growths so liberally and so generously given them, there is no other influence 
or power that can be made to serve to hold them together in permanence of hab- 
itation. We need only just look into the history of the past and past nations for 
confirmatory evidence of the weighty and solemn truth of this observation. 
Tree growth, therefore, and in plentiful abundance, is essentially necessary to the 
very existence, and fundamental to the prosperity of any people in every age and © 
part of the world. This immense preponderating importance of a nation’s tree 
growth is doubtless the primary reason why it is studied and treated of so much ~ 
by the most profound and thoughtful of all prosperous peoples. Only witness. — 
the profound attention of old Germany and France, of England and the United. 
States of America, in their intense and constant studies of the needs and 
demands of all questions relating to their national forestry. Not only is this_ 
vigilance in all forestry questions shown in occasional though elaborate news- 
paper articles, but exhaustive pamphlets and volumes of matter are being plenti- 
fully prepared, and as widely circulated as the demands of the nation, by the most, 
able, scientific and practical men the nation or the age can produce. Let us 
further consider, and, if we can, measure the immense importance and power of — 
those annual associations and conventions for discussion and deliberation of all 
questions of forestry conservation for these countries. Who can properly measure — 
the far-reaching results of such meetings as, for instance, the American Forestry | 
Congress, and the voluminous reports of these sent over the continent? When 
we consider the make-up of these conventions, and the profoundly cultivated 
ability and power brought to bear upon them and the questions at issue, we are 
made to ask in utter astonishment, “ What will the future be when brought out — 
in living forms tangible to the eye ?” | 

But not less and nowhere behind the forestry are the fruit-growing interests — 
of this country, now not only commanding the best ability and attention of the { 
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age, but utilizing it and emphasizing it for the highest and best ends of an 
industry so vastly important and fundamental to our existence as a nation and 
a people. 

Whatever is made to favor and encourage our systematic fruit-growing 
interests in this country, contributing to its certainty and success, is in the truest 
‘and most practical sense helping and assisting us, and thereby so far demonstrates. 
to us its real money value. So and for these reasons we conclusively say that 


FRvuItT-GROWING AND FORESTRY 


are co-related and must go hand-in-hand, and cannot be put asunder but by the 
most evident and devastating losses to all parties concerned. It is more than 
needless for me to attempt to detain your readers at this late day with even an 
outline sketch of the marvellous strides of progress now being made, and that 
have been attained by our national fruit growing within the past few years. I 
simply wish to direct attention to and emphasize some of the needs and demands 
for better methods and results which I believe it quite within the range of pos- 
sibility to attain by means of friendly protective tree belts around and about the 
fruit plantation, as well as other forest plantings in masses or blocks over the 
face of the country. The present position and demands of fruit-growing in this. 
country to-day may be simply stated thus: That we are becoming more and more 
subject to unseasonable, high, cold and blasting winds that are destructive to the. 
very life of every form of vegetation. These winds are not our own,nor do they 
originate on this side the great lakes, but on the great high mountain land of the 
North-West, and in their uninterrupted sweep over this country from the North- 
West leave their destructive influences and effects behind them. That these 
winds, far more common than formerly in the history of this country, not only 
are accompanied by great force to uproot and unroof, but also they bring with 
them the most intense and destructive cold analagous to that of the unprotected 
and treeless prairie regions of the west, that not only effectively causes to perish 
the annual crop of valuable fruit, but in some cases destroy even the trees. . 
themselves. 


During the spring and blooming season of the year, we are often visited) 
either by cold north-west winds or by blighting easterly rain-storms, just at the 
most critical period of the young fruit’s life, that effectually destroy it at its birth 

and render the trees bare and unfruitful, all of which is directly or indirectly 
chargeable to want of a sufficiency of tree protection. Our rain fall is not as 
formerly pretty equally distributed over the whole circle of the year, but is rather 
in extremes and excesses at one part and at another a perfect and continued 
cessation, causing prolonged drouth in the heat of summer, when our fruit and 
fruit plants need a supply of moisture the most. In consequence of these very 
“discouraging considerations, occasioned as I believe wholly or in part by the re- 
moval of our natural forests to an extent greater than is actually needed for 
economic purposes, we are annually subject to great losses in our fruit crops, 
causing much injury to our national industries and an immense shrinkage 
to the revenue of this country. If by judicious tree planting in blocks, 
in continuous belts over the farm or around the fruit plot or otherwise, 
we could successfully control those powerful influences and agents that are 
‘Row apparently growing up against us, if we can direct these and so modify 
them in our favor we should do so, and that ‘at once without any further 


delay. 
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These are some of the conditions, disadvantages and trials of the fruit-men 
in this country to-day as we see them, and our experiences are pretty large in — 
these lines. These are some of the great and growing oppositions and drawbacks 
that must be met and overcome before we can even hope to make fruit growing ~ 
in this country absolutely successful, or pride ourselves that we are able to put — 
upon the market the brightest and best possible specimens of our popular national . 
fruits. Fruit men looked up to as successful men in their profession are 
men who are overcoming their adverse natural conditions, and are modelling 
‘their untoward circumstances for their own ends and for their own advantages. — 
That is, they are men of ability and power of determined will, and of a thorough ~ 
fundamental, intellectual and physical training in their special lines of business, — 
-and they use these qualities in shaping and transforming their surroundings. 
Their precautions, prelabors and the {shaping influence of all their studies are — 
marked and very noteworthy. In the very first movement they select their 
location to, be, as far as possible, every way favorable to the objects and purposes 
in hand—successful fruit-growing. They require the location to be as much as 
possible sheltered from prevailing destructive bigh or cold winds, but more espec- 
ially from late spring frosts. Such locations when found are of immense value to 
them because they supersede the necessity of great expense in providing natural 
or artificial protection from these and involving much loss and time. Again, 
though they be well protected above from high cold winds yet the soil may be — 
very unsuitable for their purposes by the great amount of water it holds in its 
composition. They at once employ an elaborate and expensive system of under- 
draining to render it at once suitable and favorable to the successful production — 
of the choicest specimens of their high art. Butin case the former conditions indi- 
cated do not exist or cannot be procured to their satisfaction they scruple not to 
plant trees around the whole plantation in belts and masses to act as shelter and 
wind-breaks for the fruit plants. . These belts or blocks act as the conditions to — 
modify climate, to shear the winds of their cold, and to induce the clouds to drop — 
down their fertilizing showers. They modify those adverse influences that con-— 
stantly bear upon the work and fortune of the modern fruit grower placed under — 
frowning northern skies—those influences nevertheless that stimulate his activity — 
and call into lively action all the forms of his inventive genius in all matters of | 
protection and success in his chosen calling. 


A Few PracricAL EXAMPLES 


of judicious tree planting for protection, which have lately come under my per- 
sonal observation, may be here acceptable. 


On travelling not long since in a neighboring county near the thriving town 
of Thamesville, my attention was arrested by the appearance of a dark pine belt 
surrounding an orchard and home. My first impression was that it was beautiful, 
and the perfect realization of an idea I had often formed for myself as to what | 
should be done. The trees were native white pines and stood about 19 or 15 feet | 
apart, their dark waving branches interlacing one another and swinging gently - 
in the summer breezes. The trees had attained a magnificent size, had run up-— 
wards about 20 feet, and I suppose had been planted about 12 or 15 years. Their 
dark, dense and beautiful foliage was admirable and formed a most complete and 
sure defence against all wild sweeping blasts that might pass that way. This belt 

-of trees was a decided acquisition, and added very materially to the real value and © 
working capacity of the farm as well as the enclosed orchard and household. 
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Yet ANOTHER FINE EXAMPLE. 


One of the most beautiful and extensive plantations of our hardy and accom- 
-modating evergreen trees that I had had the pleasure of seeing, was inspected by me 
a few weeks ago near the town of Morpeth on the Lake Erie Shore. The trees 
were mostly imported Norway spruce and our native white pine, but the spruce 
greatly predominated, especially for the whole of the inside work. They were 
originally planted by a gentleman owning the property there, named Mr. Hill, 
and had been designed not only to protect himself and the precious products of his 
soil from the well understood tearing winds and roaring waves of old Erie, but 
also to beautify and add to the natural attractiveness of the spot, in order to form 
_a harbor there, and eventually a large and thriving business centre for trade and 
commerce on the bosom of the lake. This latter conception, however, he did not 
bring to realization, but the former is fully up to all and every sanguine expectation. 
Those trees stand there to-day, in their order and beautiful symmetry, as living 
_ testimonies of the designing intelligence and the far-seeing determined energy of 
_ the man who was the immediate cause of their order and beauty. The spruce had 
been planted 12 years ago, and were brought I was told from the United States on 

barges loaded for the purpose. They have now attained a height of about 15 
feet and stand very closely together, viz., about 10 feet apart, and are planted in- 
side the outside belt of white pine in all conceivable fantastic designs of plots and 

carriage drives, forming a piece of scenery not often witnessed on Canadian soil. 

Their branches are of an immense length and encouraged to grow out from the 

very bottom, the lowest ones lying prostrate on the ground, the higher ones over- 
lapping them in regularly beautiful folds, shortening to the top, where there is but 
one aspiring shoot upward. Their beautiful dark green masses of leaf presented 
an impenetrable screen to all outside vision, and so being once within their 
friendly enclosure one would be in happy ignorance of the ungovernable elements 
without. They beat against it, but only to be beaten back with most resolute 
resistance on this, one of the most turbulent waters of the whole chain of the 

Canadian lakes. It was a fine place for reflection within this peaceful enclosure, 

so full of sermons and so full of beauty. If such astonishing results could be 
attained and in so short a time, think of the guilty negligence of more than three- 
fourths of our people in suffering their possessions to be devastated and the soil 
reduced to penury from year to year, never arriving at the first idea of duty in 
the way of protection and beauty in planting trees. They suffer, and they deserve 
to suffer who assist to destroy our natural wealth of forest trees and utterly re- 
fuse to plant another to replace them. I have no moral patience with men 
who in this way are untiring in their efforts to spread devastation and loss over 
this fair country, until their sufferings make them to cry out and stigmatize the 
benevolent Providence that is daily over their heads. I say in all honest 
indignation and contempt, it isa shame! If every man owning our fertile soils 
and enjoying the peace and plenty of this fair country, would only make a feeble 
attempt to do what in him lieth to replant and properly re-tree this country, how 
‘goon would it present the most attractive aspect to its now largely dissatisfied 
toilers. It seems to me that however loudly we may talk about our British sires 
and the firm and solid policies of the old land and contrast ourselves in self-satis- 
fied congratulations with our dashing but flimsy neighbors across the lakes, yet 
In very truth and actual practical forms of genuine patriotism, we are nowhere in 
comparison with them in this matter of planting trees. I never go over into 
-one of their cities but I stand in utter amazement at the noend beauty of their 
street trees. And this same form of patriotism is to be distinctly observed in. 
every city,town and hamlet over the whole country and even over the country itself. 
Let us be wise and draw practical lessons of usefulness from these observations. 
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I went a few days ago to Mr. James Bissell’s, near Thedford, Ont., to inspect 
a belt of native white pine he had planted about twelve years ago on the north and 
west sides of his garden and household buildings. The trees have grown most 
remarkably well and now present an unbroken front to the fierce winds coming 
so frequently from these boreal quarters The trees when quite young were taken 
from the forest and planted about ten feet apart in single row. They are now 
15 feet high and are thickly supplied with branch and leaf. That gentleman told 
me that he considered the belt of very great advantage to him, and that he would 
not be willing to take a large sum of money for it, as it successfully modified 
the temperature to him even in the most intense cold of our winters. In addition 
to the comfort, they helped to save and mature his fruit, and thus he had plenty 
for himself and family. At the same time and near the same place I visited ; 


THE CELEBRATED WHITE PINE BELT 


on the Thomas farm, near Thedford. I had not seen this place for some time, and 
I was much astonished at the growth and development it had made, and so 
demonstrated its efficiency as a wind-break and shelter belt for the family orchard 
and home. The enclosure embraces about five acres, and the small white pine 
trees were taken about fifteen years ago from the open forest and planted closely 
all round the plot. The result has been a most pleasing and profitable success. 

The trees are to-day about 25 or 30 teet in height, and closely embracing each 
other in one close compact beautiful waving belt of rich sheltering foliage. 

During the cold and storms of winter this enclosure offers a most delightful 
retreat and a safe harbor against all fierce intrusions of wind or frost, and as a 
result the family dwell together in safety, and the home orchard and fruit 
gardens are generally, in their seasons, loaded with ripening fruits, rich and 
refreshing to the taste. Mr. Thomas says that in the coldest days of winter he 
can now go out with safety and comfort to perform his duties within this 
enclosure, whereas before it was there he could not stand out in winter to cut his. 
wood. This is a fine example of what can be done with ordinary common native 
white pine, but we rather think that still better things might be achieved by the 
use of the best European pines or the spruces planted in systematic order. ' 


THE JAKE RompH’s YOUNG PINE GROVE. 


This young pine grove is a marvellous product of nature, unhelped in any 
way by art except the simply fencing them for protection. After the large pine 
timbers were removed about 20 or 25 years ago the ground was simply left alone, 
and this thick massive growth of beautiful pine is the result. It is located abou i) 
two miles north of Thedford, and is on natural pine land on the banks of the flats. 
or flowed lands of the Aux Sable, and embraces about 10 acres. The trees are 
now about 25 or 30 feet high many of them, and area dense and beautiful mass of 
dark green waving pine over the whole block. It is the finest block of young 
pine growth I have ever secu. A prominent pump manufacturer named Dunn, I 
hear, has been using from this plot for some time for pump logs, and they so well 
suit his business that he has offered the proprietor one thousand dollars in cash 
for the timber cn the block for these purposes. This is a fine sample of the suc- 
cessful and rapid growth of the common white pine, and it further shows us how 
short a time is required to bring these timbers into successful and paying uses, SO | 
that the outery that “he that plants trees only plants for his heirs” is a totally 
fallacious and misleading one. Amid all the great variety and difference of trees in 
this country for forest and shade purposes, it is my opinion that we have — 
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that on the whole combines so many fine points of advantage as the common 
white pine. Other trees, as the cedar and the hemlock and spruces, no doubt have 
their good qualities and fine ornamental points of great merit, and are indispen- 
sable in certain localities and positions in this great country, but for every day 
use, for our most exposed positions and for everybody’s use everywhere there is 
. no tree of such wide and general application as the white pine. In point of 
beauty, too, when near its full development, say from 30 to 50 feet high, with a full 
and rich equipment of branch and leaf, it strikes me that this tree is very hard to 
beat. Its beautiful dark rich color of leaves and their massive plenty, so cheering, 
so helpful and inviting as they are, softly waving in the summer breezes, and so 
sheltering and friendly in the fiercest winter storms, and its most useful timber 
for all purposes in our economy after its death, makes this tree essentially the 
most valuable and greatest favorite of our times. Nothing makes tp for the 
other defects of a country or enhances its beauty and attractiveness so much as a 
general and plentiful plantation of white pine over its entire surface. Amongst 
the deciduous trees I am strongly in favor of the basswoods and the white 
woods of our forests for all purposes of protection and shade or wind-breaks. 
The rapid growth of the basswood and the tulip tree when young is most 
astonishing, and their beautiful color and form of leaf and its intense massiveness 
and attractiveness, make these two great and general favorites all over the 
country, on all soils and in all locations. The beauty and sweetness of the bass- 
wood in its blooming season in July is one of the most attractive things in nature, 
and every bee of the air as well as the living things upon the earth all feel its 
intense and permeating power. As a honey producer, therefore, and that of the 
very finest and best possible quality, every beekeeper in the land should plant 
in the most liberal profusion and in every possible empty space many trees of 
the basswood, and then follow out with a plentiful supply for variety of tulip trees. 


‘In my humble efforts. at tree growing I have been very successful at grow- 

ing tulip trees from seed, in 5 or 6 years to 8 or 10 feet in height, making beauti- 

_ ful trees for transplanting purposes in permanent locations. The same can be 

done with the bass woods and ashes and catalpa. The beeches, maples and elms 

_ require a longer time as their growth is slower and more lasting. Our success 

_ with the pines and spruces have also been very encouraging indeed, and we have 

successfully raised a block of Scotch pine and Austrian pine to the height of 25 

or 380 feet in 15 years of growth. This was as handsome and cheering a block of 

_ pine as any amateur or professional might desire to see stand on his premises. 

Their great hardiness, their rapid ¢ crowth and their intense beauty of form and 

foliage make these trees exceedingly valuable in our country, and seem to fill in 
every particular the requisites so much desired for our uses. 


Bnt I must not forget to mention the Scotch larch as one of the most desira- 
ble of trees for belting and ornamental purposes. It is of very sure and rapid 
growth, and so hardy that no amount of cold or exposure can in the least affect 
it, and its long slender beautiful pendant branches covered wirh the most beauti- 
ful soft pea green foliage makes it one of the most desirable trees that can be 
employed for all ornamental or belting purposes. We planted a long row of these 
10 years ago along our whole front line. That row is a most cheering and beautiful 
row of trees 12 feet apart and 20 feet in height, with some of their branches from 
_ 6to 10 feet in length overhanging the road line. It is almost an ever oreen, and 
its many fine branches, even in winter, offer quite an obstacle to the prevailing 
‘winds, and a row of these trees two tier deep would successfully serve any purpose 
Sof protection. The Scotch larch, therefore, is one of our great favorites that we 
_ Tecommend to all comers. These considerations to us are of vast and growing 
Importance, since the annual] plantings of fruit and orchard trees in this country is 
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very large. indeed, amounting to many thousands of trees in orchards of from 200" 
to 500 each. This kind of planting is not only now very extensive but is likely to’ 
continue in the distant future for many years to come. It is our business therefore 
to provide at least in part for the grant wants of this future. 


Tak ANNUAL DEVASTATION AND DESTRUCTION OF TREES. 


The naturally inherited wealth of our forests is now leaving us on a very” 
rapid scale, and many people have even now come to the end of their allotted 
allowanee. Allover the fair face of this splendid country large and handsome 
block of native, erect, magnificent timbers that once beautified and served for use- 
ful purposes the broad landscape are now unfortunately not there, but are 
removed by the powerful elements and by the yet more powerful arm of man to- 
satisfy his love of change and his gormandising greed of gain. ‘T’his loss is a loss. 
that is being even now felt, and we shall vet feel it more and more in our 
winter's cold and in our summer’s heat and drought. The rapid changes in our 
climate that are becoming annually more apparent, and that people are now 
becoming so much concerned about, and of their true causes and meanings, [I 
believe will find their true explanation only in the loss of our forests. If scien-_ 
tists can be depended upon and observers can be trusted, it is their united testi-_ 
mony that our trees are our great conservator of moisture and that they are the 
regulators of the winds. In the course of my short life I can most distinctly notice 
the great change in the composition and make'up of our year. I can remember” 
30 or 40 years ago, that.at that time when the whole of this Western Ontario was. 
thickly studded ‘with perhaps the noblest and most surprising growth of native. 
trees, through whose great branches ever the eye of man peered into the heavens, 
that the winter's cold was not so intense, and the snow falls were far more weighty 
and general, and that the summer heat was tempered and the droughts ae 
refreshed by frequent falling showers throughout the whole round of theyear. Only — 
compare our annual experience of these times with these recollections, and see the 
incredible changes that have taken place and that yet will still further take place in 
the composition of our climate, and their immense effects upon all forms of fruit: 
and vegetable growths all over this country. These changes I believe directly 
attributable to the loss of our growing trees and fine native forests. The feeble 
efforts made to replace our trees in this country by a new and younger growth of 
our own planting as yet little worthy of mention. We have no regular organized 
system of proceedings in this matter so as to accomplish any very marked results 
in a work so varied and so complicated. With the meagre exception of the towns 
and cities over the country, the tree planting for ornamental or protective purposes 
is very feeble, and in no sense adequate to the actual demands. What are the 
assignable reasons of the lethargy and deep-seated want of interest of the people 
of this country in these matters? To answer this question we must no doubt 
consider the circumstances under which we have been placed for many years, and 
thenecessity of removing a very large part of our primitive forest to make room 
for our farms and our homes. But now that this is done, and more than done, 
and when we consider the rapid rate at which our ordinary timber supply is being” 
wasted, surely it is time now to consider some of the measures to be adopted by 
which this supply may be replenished. 


The municipal laws and by-laws that have been adopted to encourage tree | 
planting in many parts of Ontario have no doubt served a good purpose ‘in start- 
ing the idea of tree planting amongst the people. But so far these measures have 
not served to produce such an extent of planting as to effect the object aimed — 
at by them. When we look for a moment at the splendid movements in al 


25 


line of our neighbors all through the western and north-western States, and at 
the truly wonderful results of these extensive tree plantings annually by the 
millions, and at the encouraging splendid growths that they are securing for these 
forest treesin almost unmeasured blocks we are perfectly surprised at them and 
ashamed of our own do-nothingness. We feel that there must be some great 
movement on the part of our official Minister of State and the government of 
this great country properly organized, and set on foot, before anything worth to 
speak of can be effected in this line. Mr. Ross’s Arbor Day Proclamation may 
effect a beginning, but much more important measures will be needed to follow. 
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Having treated at large of the general necessities of tree planting and of 
some of the more apparent arguments for its encouragement and advancement in 
a country such as this, | would now more particularly speak of some of the 
plans and principles that must be adhered to in order to obtain successful results. 
In forming your plans for a forest tree plantation of whatever extent—it is 
necessary to know exactly what you are going to do and why and how you are 
going to doit. You are going to occupy that soil with plants that will be grow- 
- ing and flourishing there for many years to come, perhaps long after you yourself 
have done with all earthly things and cares. Therefore, it is very important that 
everything connected with the work should be done with the greatest care and 
the best possible precaution. The land itself should be well selected and of good 
tilth, made ready and fully prepared some time before. We would not recommend 
as was done a few years ago by one of the Professors of an Agricultural College, 
to go to the waysides and woods and take up an immense load of young trees, 
from 5 to 10 ft. high, and plant them in an old forest pasture by means of an old 
axe, making holes for them in a strong sod. Of course this was found out to be 
anything but successful. Forest tree planting, to be successful, cannot be done 
in that way. Neither would I recommend a practice we are told prevails in 
the older New England States, of going to the old worn out lands in many places 
along the sea shore and sowing broadcast evergreen tree seeds and others on 
those worn out soils, and leaving them to get up, struggle up and grow as best 
they can. Neither would I recommend the free distribution of young trees by 
governments, as that is an interference with private enterprise. Moreover, 
ae got so cheaply are not likely to be well taken care of. My plan is as 


$ ee the best possible tree seeds from the regular dealer or collect them 

yourselves of all the kinds you desire to sow. Have the land you intend to use 

for seed beds in the very best possible condition, and let it be a light sandy, 

_ friable, rich, good loam. After the seeds are sown in the month of “May, they 

must be shaded by using evergreen brush over the beds to protect them from the 

birds and from the direct rays of the sun, as the young, tender plants are very 
sensitive to heat and direct sun rays and need the same protection 


THE PARENT TREE OFFERS THE YOUNG SEEDLINGS. 


a After being grown here with all possible care for one or two years, they are 
removed to other and ampler grounds and planted in nursery rows, one foot by 
_ three feet, and allowed to develop themselves there for from three to five years, or 
until they reach a height of 5 to 7 ft., and a diameter at the base of one-half or 
_ three-quarters of an inch through for all deciduous sorts. Of course evergreens 

will assume different forms of growth, and to get them up they must be planted 
at first quite thickly in the rows. It will be found very surprising how much 
_ can be done in this and similar ways in raising tree seedlings nice and fit for 
_ general planting. Even young people can experiment in this way on a small 


scale and raise all the tree seedlings they may need for the farm in small plots in 
the garden devoted to these purposes, and many very fine and beautiful trees 
will be the result, that can be used for protection and further beautifying and 
ornamenting and enhancing the value of the farm. 


I would not dare to attempt for a moment to offer minute directions in 
detail for the production of forest trees in large quantities to professional or old 
practical growers, but for the further information of others who are not so I 
may beg to offer the following observations: Trees grown in nurseries, in 
ordinary nursery rows, say three feet by one, will include 14 5550 to the acre, and 
will be found to be so much superior in every way to forest tree seedlings froxhival 
removed from the woods as to amply pay all the expenses of youthful culture. 
They will have better roots and rootlets, better bodies, and by far better tops, 
and will, in consequence of this early, wise and judicious treatment, in the open 
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ground make altogether better trees and in far shorter time. I would there- — 


fore greatly prefer them even at a greater first outlay of cost. The next important 
consideration in the matter is about the plans and methods to be adopted for 
permanent plantations, and these will be found to greatly differ according to the 
ultimate designs intended to be reached. These designs may be classed under the 
three following heads: I. Forest-mass planting; II. Belt or wind-break planting ; 
and III. Ornamental or beautifying planting properly so considered. I will 
try to deal with each of these methods of planting and as briefly as possible. 


I. Forest Mass PLANTING. 


I will suppose the ground to be well and carefully selected, rich, and an 
ordinarily good productive soil, the nature of which may vary as well as the 
extent of the surface to be covered, from one to twenty-five or even fifty acres. 
This ground must be thoroughly well tilled and friable, not too wet or too dry, 
and in every way good condition to be planted in the spring of the year and as 


early as possible. After taking the proper bearings of the piece it will be well to — 
lay it out so that it can be planted in long straight rows three feet apart in — 


every direction, so as to include 4,840 trees to the acre. The trees I would 
prefer young, and not too large, say from four to six years, according to the kinds 
used, to facilitate as much as possible the work of planting. This work may be 
done by means of an ordinary spade, one man making the holes to fill the others 


up as the other man places and holds the trees in proper position. Two men in — 
this way will plant from five hundred to one thousand trees in a day by using — 


diligence and skill in their manner and work. Perhaps it will be objected that 
this distance for the trees mentioned will be too close together, but it will be 


found of great practical advantage in actual culture in keeping the ground cool 
and moist and free from weeds, and also in urging the young trees upward instead — 


of making so many side branches. After a term of years and the young trees 


have grown much so that they are now crowding each other too strong, the 
whole block may be gone over and take out every other tree in every row so — 
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that they now alternate and leave the spaces six feet apart to every direction or F; 
1,210 trees to the acre. The remaining 3,630 trees taken out will be utilized for — 


binding poles, hoops, withs, and several other purposes. After a longer time 


another thinning may take place until the trees are finally left about 30 feet — 
apart, or 50 trees to the acre ; but this arrangement may not at all engage the — 


attention of the original planter. The questions of culture and pruning, ete, may 


, 


depend upon cir cumstances and may be more or less as interest and disposition 


may dictate, but in all cases we would most decidedly be in favor of indefatigable — 
attention and culture during all the younger years of the life of the trees. It 
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will help to make better and thriftier trees, healthier and better rooted, and, in 
_ short, it will pay. These blocks of beautiful young forest trees of either walnuts 
or butternuts, or hickory or chestnuts, or basswood or tulip trees, or ashes, 
elms or maples, or mixtures of all these in certain proportions, we do most 
earnestly hope to see established over the face of this country to greatly add to 
its native beauty and to its still greater intrinsic worth. Who would like to see 
. . ; : : 
_ their country degenerating into a great waste desert, or even into a bleak, open 
_ prairie like those treeless regions of the great North-west? We are as naturally 
bound to our trees as the heart of a child to its home, and can no more easily 
bear the thought of living without them. A young man of our acquaintance 
leaving this interesting country went away west to settle on the open plains of 
the Dakotas. After passing some six or eight years there and the sight grown 
unfamiliar to the pleasing contour of his home trees, he was induced to travel on 
an excursion about fifty miles from the point where he was to see the broad 
_ Missouri river and its richly tree-planted valley in their beautiful proportions. 
_ The thing that took his attention first and most was not the broad, calm waters 
_ of the river or its majestic flow or its astonishing and awe-inspiring length, but 
_ the trees bordering it and filling its valley. He exclaimed, “ How beautiful those 
_ trees appear! I think I should never tire to look upon them. They remind me 
_ of the beautiful forests of our native Ontario, and I have seen nothing like these 
gince I left home.” This no doubt an index to the feeling that attaches every 
native of Ontario to his forests and his native trees. 
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II. BELT oR WIND-BREAK PLANTING. 


This form of tree planting will also greatly depend in its extent and form 
- upon the ultimate designs or plans of operation. If the belt is intended merely 
for protective objects and is made to include the orchard or the garden or the 
dwelling for the family, or a small block of ground for other purposes, then the 
plan of operation is very easily determined. Good wind-breaks may be formed 
by using evergreens and placing them round the block at distances of six to ten 
feet apart, or better, at distances of ten to twelve feet, and double the row so as to 
break spaces. This will no doubt make a cheap and very efficient belt for the 
purposes designed. It will be found better also to give some protection to those 
young trees and considerable culture and training while they are young, other- 
_wise their form may be injured and their growth retarded to a very serious 
extent. A very efficient and handsome belt may be made by taking a wider 
_ piece of ground, say three or four rods around the piece to be enclosed, and 
planting high-growing, deciduous trees on the outside and then nearer to the 
“centre high- -growing evergreens and lower growing deciduous trees and lower 
evergreens, and so on, till the allotted space is filled. This is a faint effort, as the 
two objects to be aimed at, viz., the ornamental and the useful, which, of course, 
a not an objectionable combination. Belts again may be planted even without 
much design of plan around any particular field, or even around the whole farm, 
_ by placing trees along the lines and divisions, ultimately to grow up to large 
trees; and they will be found to be very useful and add very much to the real 
value of the farm. 


III. ORNAMENTAL OR BEAUTIFYING PLANTING. 


In this department I shall not descend to particulars either in operation or 
description, inasmuch as it falls directly within the province and art of the 
Landscape Gardener, who, as a general instructor. must be consulted in all 
matters pertaining to it. But still, lest some should by this remark be discouraged 


fromall attempts in this direction, I may be allowed to say that so much is now being 
published not only upon this special matter, but also upon all ordinary matters per-_ 
taining to thefarm and itsimprovement, that any ordinary person of ordinary intelli- 
gence and skill may ina very short time pick up much that will be useful to him and — 
enable him to do things that could not be thought of a few years ago. I would” 
say then, let none be discouraged by any means, for if you have not the means or 
are not disposed to hire a first- class, professional gardener when you want to 
plant trees, use your own acquirements and do it yourself : you will learn much 
as you go along. The size, location and general surroundings of the block will 
serve to ouide you much and the general effect which you intend to attain must 


also be consulted. 


ARTICLE ON EXISTING PLANTATIONS IN CANADA. 
By T. M. Grover, Esq., Norwoop. 


Our readers are here given the statements of a gentleman who can speak — 
well as to the results of plantation in Ontario, he having established, and now for 
some years cultivated one of the largest private plantations of forest trees in — 
the country. Itis of great value for this reason, that the writer does not disguise | 
from us that he has had several failures as well as many gratifying successes _ 
Concerning his failures, he gives us frankly the reason that in some places the 
trees were not suited to that part of the country; and in others the land or the 
subsequent care of the plants were not precisely what they should have been. On 
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the whole, however, his experiences are very encouraging, and give valuable 


warnings to those in that part of the country as to what trees they may safely 
plant or not. When once a number of these plantations begin to stud our land, 
and those young trees, which are valuable when only six or eight inches through, 
begin to sell, there will be planters enough, and many will regret that the inter- 
vening time was wasted—that they did not in fact plantnow. Ihave repeatedly 
laid before my readers statements from the owners of large wood-working 
manufactories to the effect that they would often be glad of the opportunity of 
purchasing large quantities of young timber of this class. One firm near Kingston 
I remember saying that a hundred acres covered with young hickory would be 
more valuable than all the crops produced by several adjacent townships. My 
readers, who may have observed the slow progress made in growth by a hickory, 
ash or other tree growing in the open, would find these trees if grown in planta~ 
tions of a good size, say an acre, grow in quite a different fashion. Let us plant | 
them say at four feet apart each way so as to give space for cultivation for a 
couple of years to keep down weeds, and they will grow up tall and with few — 
branches, giving long straight sticks, pretty clear of knots, and yielding far more 
valuable timber than could possibly be cut from any natural hardwood forest. 
Of course, after a number of years, these will need thinning out, and by that tim 
in most regions of Ontario, even the thinnings will be valuable. 3 
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Mr. Grover does not approve of the attempt to raise trees from seed in 
Ontario, thinking they had better be imported from foreign or bought from our 
“own nurserymen, and rather doubts that in case of the conifers, they can be 
successfully raised to any profit by amateurs at all. In actual practice, however, 
we find this different. Captain Twohy, of Hamilton, having some leisure, amused 
himself three or four years ago by raising in his own garden 350,000 fine plants 
of the Norway Spruce, as difficult a conifer, perhaps, as there is to raise from 
| seed. Of course this involved the necessity of complete shelter and proper supplies 
of fresh air and water at necessary intervals. As to the general amount of tree 
seeds sown through the country, it should be remembered that it is not always 
the strong men in the family who are likely to busy themselves with seed sowing. 
In many cases I have known it was the old man, the owner of the farm, who, too 
‘weak now for active labour, found employment and amusement both in raising 
from the seed tiny rows of plants, and also transplanting them when ready into a 
“nursery bed, and then again in the places where they were ultimately to stand. 
| Mr. Grover has had difficulty, it appears, with the nut-bearing trees, especially 
swith walnuts, but has not got into the right track. Let me repeat what has been 
‘stated in most of my reports, that these had better be kept through the winter 
in heaps covered with litter or in sand made occasionally damp. Many of them 
will sprout in spring, and these, properly planted, are generally a success. I may 
remark here that I have known walnuts brought from Kentucky most successful 
in germinating near the lakes. 

In another communication Mr. Grover makes the valuable remark that, 
“There are many good farms in every county in Ontario in the posssession of old 
people, of females, of trusteee and of tenants, and of whieh proper profitable 

cultivation is not possible at all times, but which would steadily increase in value 
if part was planted to timber, and at a future day would be of greater value than 
vall the income that could be derived from it in the meantime. Forestry is a 
science ; we have not come to that yet. The relation of each tree to the whole 


forest. the shade-enduring and the light-needing, the rapid-maturing trees, the 
‘murse trees, the short lived-trees, the study of a century of growth, survival, 
influence of each variety on the other and on the soil—in fact the whole subject 
of national forestry—will soon call for ardent students, and every step on the way 
will, we hope, be of profit and encouragement to the individual and to the country.” 
Mr. Grover goes on to say :— 


SEEDLINGS OF My Own RalsING. 


An evergreen seed-bed I found a great trouble and a practical failure, and the 
idea of suggesting the raising of any conifers from seed by beginners particularly 
unfortunate. In this climate the unusually tender seedling of all conifers requires 
| protection varying daily, the little transparent shoot less than an inch high will 
wither in one day’s sun, or will rot or damp off in two days rain, and from birds 
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and mice a wall must be provided to protect them. I find nurserymen in Canada. - 
generally avoid planting evergreen seeds, and many prefer to let the seed of all 
the trees alone. In the moist open air of France and Scotland there is no such — 
trouble as we find here. When the business is done on a large scale shelter, 
proper soils, ventilation and proper supervision can be given to millions of plants. 
as easily as to a hundred. | 

My seed-beds were never entire failures, and if I followed up seed planting I 
think I could obviate most of the difficulties and no one need hesitate to try it for 
the purpose of experiment, even if there is a cheaper way of getting the trees. 

T sowed in the fall of 1886 and in the spring of 1887 all common varieties of 
tree seeds, and at this time the best of them being now three years old, they are 
about as follows: 
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Conifers: 
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The catalpa, mulberry and locusts are of doubful hardiness, especially the: 
first year or two, and a careful selection of northern grown seed is indis- 
pensable. The locust must in all cases be covered the first winter, in fact taken: 
up and stored or most of one year’s growth will be lost, and for waxt of this the 
size of my best trees is not a criterion of what three year’s growth should be in. 
this climate. The mulberry is not really suited to planting in this climate, although 
it does succeed in as severe latitudes ; the seedlings are uncertain—one may be- 
hardy and the next tender, and it may well be left out of the list of trees desirable 
for us. 7 
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IMPORTED SEEDLINGS. ! ; 


A good many trees of all varieties and from several of the largest American: 
nurseries have been set out each year both in close rows andin the plantation. [| 
found a good deal of trouble in both systems, although small seedlings can b 
bought for fifty cents per thousand and a bushel of ash seed for one dollar, yet fo 
the sake of a thousand good trees obtainable freely “Two year transplanted” a 
from three to ten dollars per thousand, it will not pay to prepare land, plant the 
seed or seedling, hoe, cultivate, and transplant at a busy time; in fact it is worth 
the nursery price to dig and sort them, and the whole of such work is much better” 
left to large establishments where skilled men plant and dig by machinery at just 
the right time, sort into sizes (for like vegetables no two of the same planting 
will be alike), count, store and ship in lots more easily than I could do any one 
of the operations. My experience is that the amateur planter can well do, as I 
find our small Canadian nurserymen prefer to do, buy what few trees they need 
from those whose business is so large that the items are very small. 
In many cases they will ask but one dollar per hundred, and for a thousan 
one and-a-half dollars! The small price asked need not lead us to think that a 
our American friends will send us only wild seedlings pulled out of some 
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wood or marsh near them. They say there are some who do—but the responsible 
nurseries do not need to do so, and I can bear witness to their general care and 
responsibility, their interest on small orders, as well as large, and very often their 
promptness to replace failures, not always traceable to them. 


| SEEDLINGS’ CULTIVATED. 


Now for two or three years show a growth as follows: 
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At the same time many walnuts and nearly all the catalpa, sycamore, mulberry, 
coffee trees, and larch, though doing well, do not make a great yearly increase in 
height.. The removal of all except the maple, elm and ash, seems to retard the 
growth for a whole season, in all sizes of the tree, and this must not be over- 
looked in planting any large number of trees. 


NATIVE SEEDS AND SEEDLINGS, 


My experience is that three years’ additional growth will add to small 
seedlings as follows: 
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: It will not take half-an hour in many of our woods to gather 500 seedlings of 
any of these varieties, except oak. They are so easily and safely removed and 
‘so sure to grow rapidly, that it is a pity people who want to plant trees will 
always leave it till the last minute, and be obliged to take a crooked stick because 
it is the right size. 

The oak is a greatly neglected tree, partly from the impression that it is 
\a slow. growing tree, and also that it is hard to transplant, both of which ideas 
are now contradicted by leading nurserymen in the United States. The acorns 
are more easily got than seedlings, and very certain to grow, and the seedling so 
very tough and with such a firm root, that it is a most satisfactory tree for 
planting, whatever may be its possibilities for profit. Plenty of seedlings of 
the black oak can be found, and I believe it will grow on dry sand where it will 
be hard to make other trees survive. 
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PLANTATIONS. 


Simple as it seems to have a field prepared about as for wheat, and mark 
it out for planting 4x4 feet, and being supplied with seedlings from:a nursery, 
send a man and a boy to plant two or three acres a day, then to care for it as 
we would for corn for a couple of years, I venture to say that persons 
without previous experience will find it rather more easy to fail than to succeed, 
and with the best care there are inconveniences if not difficulties. 


I found the named seedlings came to me in bundles, but were mostly about 
the size of a knitting needle, and at four feet apart, 1t was hard to follow the 
row with the eye, especially white ash, which often will not show a leaf till they 
are six weeks planted. ~Another lot of seedlings came duly, but the bundles had 
broken apart, and I could not then tell ash from elm or buckthorn, and could only 
put them in nursery rows till they developed. One lot of ash proved not hardy 
and froze off to the ground every winter. 


I think for beginners too, one variety of a tree at a time is enough, for: 
there is no particular object in providing other kinds at intervals to be cut out, 
leaving the main stock only to mature. For instance: a lot all white ash will be 
more even and easily looked after than if mixed with slower or faster growing trees. 


[LARGE SEEDLINGS. 


For every practical purpose of forest planting here, I recommend, for the in- 
experienced, the use of large or two year old seedlings only, which will be about 
the size of a riding whip, and for the first block stick to one variety. I would 
not limit a nurseryman or gardener experienced in handling trees to size or 
variety however, for the little seedling will grow all right, and, no doubt, a 
proper forest growth is best attained and only perfect in a mixed plantation. 
There is no object in getting the smaller seedling because it is cheap, and trying | 
to develop it in a nursery for a year or two. The labor of planting any seedling 
is greater than the wholesale cost, and to plant, cultivate, transplant, and set 
out again for the sake of three dollars a thousand, is loss both of time and money. 
Where the seedlings of common forest trees, ash, elm, maple, cherry, and the like, — 
are sold at one to two dollars per thousand, the price asked for two years 
transplanted of the same variety will be from five to six dollars. The only 
real difference is in the cost of handling, the two year trees always having a 
root requiring a hole to be dug, when the small seedling will not need more 
than the work of the spade. I did not find the two year old any more difficult 
to establish, and the time saved is encouraging. 


OTHER FAILURES. 


If I have met some small disappointments, I have many reasons to feel en- 
couraged when I read of the plantation of Mr. B. Landreth, in Virginia. This 
gentleman, who is the large dealer in seeds in Philadelphia, some eighteen years” 
ago, undertook to establish 5 000 acres of forest. in EKastern Virginia. If that 
had been successful it would have been a noble forest to-day, but: Mr. Landreth — 
was obliged to report at the last American Forestry Congress, that the plantation 
was a practical failure, although I have no doubt he had employed all the skill 
and forestry experience available for material, as well as the work. The walnut 
is a grand tree in the native forest in that region, but made feeble and uncertain 
growth when cultivated. The pines and other conifers refused to grow. The nuts — 
planted, and the seedlings of other nut-bearing trees, were injured by - 
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squirrels and cattle. The locust, of which at one time he had a fine block of 
over fifty acres grown to a good height and with interlacing branches, which 
shaded the ground and averaged six or eight inches in diameter, were destroyed 
in one year by the borer, and it cost him quite a sum to get rid of the stumps, 
and as a final result, only two trees can be said to have succeeded at all—the 
catalpa and one of the hardier spruces—yet the owners intend still to prosecute 
the work. It may be the protection of a few good trees; or a different 
system will give the necessary experience to insure the success of this most 
interesting attempt at the very work we are all talking of. The failure there 
of trees which seemed to grow so well in the nearest forest, is remarkable, 
especially as further west in the same latitude, but in a drier situation, in 
Southern Ohio, all the same trees seemed to do so well. There seems to be little 
trouble here, in Canada, in raising any tree that will endure our winter. Some 
of our most careful planters tell me the sugar maple is very uncertain and a slow 
oerower when transplanted; but I have not known many of them planted 
when of the seedling size, and, of course, larger trees are always uncertain. In 
my own little nursery, all our wild seedlings grow easily ; maple, perhaps, a little 
slow, but nearly always successful, and when once really established, seems a 
very durable tree. 


SUCCESSFUL PLANTING. 


In the case of trees requiring some exact experience, perhaps in every 
locality it will be necessary to make a trial before we can say just what variety 
will succeed best The result of my planting so far, is that I can now feel con- 
fidence in planting any number of the following trees in the ordinary farm land 
of the central counties of Ontario, and I mean generally the ordinary seedlings 
most readily obtainable from nurseries. 

White ash, black ash, box elder, black cherry, white elm, rock elm, yellow 
locust, sugar maple, catalpa, basswood, cotton wood, Scotch pine and white cedar; 
with more care, the black walnut, white oak, hickory, spruce and white pine, are 
easily established, but are a little slower to grow and do not so easily keep out 
of reach of the weeds. 

I mean such planting to be ordinary cultivation only; without any watering, 
mulching or protecting, in fact, not more care than could be given to a plantation 
of any size one wished to establish, and with sufficient attention to keep down 
all weeds. 

In Scotland and the north of Europe, where many forests are being planted, 
the climate is so very different that trees are more easily established. They can 
make the Scotch pine grow by simply cutting a cross in the sod and turning 
back the corners and sticking in the seedling, and the sunis never hot enough to 
wilt it. The pines and all other conifers here, either require, or at least are 
greatly benefited by a covering of any kind the first year, and to be planted 
firmly in a moist soil; the drying of the roots either in transportation or 
planting, being especially injurious. 

The choice of variety of our ordinary deciduous trees is not at all material 
to the success of the plantation. We may be influenced only by rapidity of 
gowth if that is an object above all things or the ultimate value of the timber 
the mature trees will furnish for sale, or the greatest amount of protection from 
sun and wind, that will be furnished in a short time. 

_ The white ash seems particularly adapted for general planting here, and is 
my first favourite if I was required to choose. The firmness of the wood and 
bark and clean straight growth, are attractive at all times, and its quick growth 
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and usefulness at all ages are well known. The seedling of box elder resembles 
it very much, but while young it branches and suckers too freely, and I am told 
the mature tree in the west resembles a big apple tree more than a forest tree, 
but it is a very handsome and useful tree, and so cheap and easily planted that 
it will be long hefore we have too many. 


_ The black cherry is good in every way, and a very rapid grower, but is sure 
to be stripped by the caterpillar. I don’t know whether the tree would suffer 
in the middle of a thick grove. The cherry is said to grow twice as fast as 
walnut, and will endure being planted much more closely. 


None of our native trees, when of good size, grow faster than the rock elm, 
and it is always a valuable wood; it is not quite so handsome as the white elm, 
but all the elms are so liable to the attack of the leaf beetle, that it is not 
now so generally planted. 


The locust does not seem to suffer so much from the borer here as it does 
further south, and as it grows so rapidly, and is said to be as good firewood as 
maple, and better than cedar for fence posts, as well as useful for manufacturing 
purposes, it seems a most desirable tree for trial generally. 


ONE VARIETY ONLY. 


While arboriculture is experimental, I strongly advise the planting of only 
one kind of tree on a plantation. There are so great variations in development 
in different soils, that unless in the hands of an experienced planter the growth 
will be very uneven—one tree might do well where another will hardly hold its 
own, when under proper circumstances they would do very well together. A 
small lot of all ash, or all cherry, or all maple, will furnish a greater return and 
a better test than if all were mixed. I do not speak here of a proper extended 
planting under skilled management, where, of course, all kinds may do well, but 
of small lots under the management of those unacquainted with the trees 
and their growth in detail. 


FOREST SEEDLINGS NOT SOLD 


by Canadian nurserymen as yet, must be got in the United States. Many ad- 
vertise in the common agricultural and horticultural papers, and an order for 
one or two dollars is filled just as carefully as any large one, and as prices in all cases 
are quoted at wholesale rates, and the stock carefully packed, and no duty, neither 
price nor distance need hinder us planting trees. 


PRESERVATION OF Woop Lots. 


While so much has been said to encourage tree planting by farmers and 
owners, the care of the remaining trees on the farms should first have our atten- 
tion in the interest of forestry. That a few trees, irregularly growing on nearly all 
our farms are evidence of some thought on the subject, yet that no wood lots have 
been effectually preserved, at least I know of none, is a matter of regret to every 
student of forestry. We have one block of 100 acres of fine hardwood bush of 
nearly all old trees, so effectually pastured by cattle that it would be impossible 
to find one tree small enough for a handspike in the whole of it. The large tim- 
ber nearly shades the ground, and every spring the whole surface is covered with 
a growth of seedlings of three or four inches in height and including every 
variety of native tree, but destined to afford onlya poor pasture for wandering cows. 
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Another small block has been enclosed for about ten years, and for many 
acres on the south and east is already densely wooded and almost impenetrable ; 
many maples, elms, basswoods and cherries are now ten or fifteen feet high and 
will soon be the best forest left. 


Another block now four years fenced in with the ploughed land is entirely 
covered with an undergrowth from two to six feet high, and if it can be pre- 
served long enough these will replace the matured or maturing trees now fast 
passing into decline and decay. Farmers should realize the little good of the 
pasture of the forest undergrowth, one acre of mixed grasses really affording more 
feed than twenty acres shaded bush land. Since the introduction of wire fencing 
it is easy enough to fence off the portion of bush desired to be preserved (do not 
twist the wires round the trees, but fasten them to a slat nailed against them); 
this will preserve the bush, and it is very dear beef that is grown by spoiling a 
good bush lot. In all my wood land, more or less isolated blocks, the number 
of old trees which are already dead at the top would astonish any 
one who counted them. Iam led to believe that the preservation of a native 
forest requires more knowledge of the principles of forestry in theory and prac- 
tice than a new plantation. Professor Fernow, Director of Forestry in the United 
States, seems to say the same. A cutting out of the matured trees may or may 
not be proper—a thinning of any kind or of any proportion of the surface of the 
land may or may not tend to the best development of the whole. The extension 
of the grove by outside planting, and in fact any effort to make it a permanent 
forest, will tax the best skilled forester. Cases are mentioned where the cutting 
out of an inferior kind of wood, as of rough swamp elm, has so deprived the good 
growing trees of the needed protection from sun and wind that the result was 
soon seen to be disastrous. A clearing out of old logs and undergrowth, as _prac- 
tised in a park, would be ruin ; the ground needs the mulch of wood and leaves 
above all things ; in fact without the aid of science protection is the only thing 
that can be recommended. 


THE STUDY OF FORESTRY. 


Any person giving attention either to the growing forests or to the forests 
now being cut away will soon feel there is a good deal to learn. Few in Canada 
are aware that there is a science of forestry and that books have been 
written and generations of men trained to develop forestry inits minutest details. 
That each variety of tree must be cared for in special manner—each requires in 
a different degree light, shade, moisture and protection, by its own kind or by 
others. The period of maturity of each is varying as well as the further duration 
or rapid decline. After this the effect of forestation on the adjacent land and 
on the climate and health of the region will be of interest to the observer and of 
profit to the community. 


On the Otonabee River, where most of the pine was removed about forty years 
since, one block of 200 acres had been kept untouched till last year. No doubt 
the owner had his own trouble to resist the offers of lumbermen to cut that in 
almost every year; it was on the bank of the river and convenient in every way. 
Two or three years since, the gradual deterioration as well as the slight growth 
_ of the trees became very noticeable,and it was evident it must soon be cut to save 
it, and the owner then sold it at fifty dollars per acre for the pinealone. If care- 
fully and scientifically examined, I have little doubt it would have been found 
to contain more sound wood a few years before, and it is, I think, a good 

illustration on the subject of forest preservation. 
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LUMBERMEN’S FOREST LORE. 


The clearing of our forests, now almost entire in the settled parts of Ontario, 
will soon drive the lumbermen entirely to the north and with them a large 
experience and skill in one branch of forestry will disappear—I mean economic 
forestry, or how to make money out of trees. It will take a wood ranger 
many years to be able to go through a forest, and by counting the trees he can 
identify without changing his stand to say how many merchantable trees that 
grove can be depended upon per acre he can also tell by clasping his arms 
about the trunk; if the tree will yield a piece of timber a foot square or not. 
I think this kind of knowledge is limited more or less to America, and that a 
German or other trained forester would rather make exact measurement and 
calculations, and I doubt if he would be as nearly correct. 


An old lumberman, my neighbor, has at times said to me, “ There are three 
rock elms and one black birch in your woods that make timber, what will you take 
for them?” When I must admit that it would take me weeks to find them 
on a diligent search, a life long experience with woods must it is clear, give a 
knowledge of the subject which no scientific training can equal. 


FOREST LITERATURE. 


The student of forestry will find that the subject has been well discussed in 
the present and in past writings. Apart from botanical works there is a whole 
literature of American Forestry as well as European. <A new periodical, Garden 
and Forest, gives us the latest and best views of practical tree planting and 
forestry. Fuller's Practical Forestry and Hough’s Practical Forestry are useful 
American treatises and good practical instruction and general information are 
found in Mr. Phipps’ reports to the Ontario Government. General Brisbin, A.S.A., 
has lately written, “Trees and tree planting,” evincing an interest in the subject, 
_ M.H. Egleston, hand book of tree planting ; Geo. Pinney, Culture of Forest Trees ; 

and the forestry reports of the American Government will be found of great 
interest, especially those for 1884, 1886 and 1888. 


NATURAL FORESTRY. 


The general work attempted by some foreign governments is of great 
interest to many students of forestry, especially the efforts made in the United 
States where the conditions are so similar to our own. The surveys there made 
and the estimates of the existing forests are of little value—it is almost impossible 
to say the existing forest of a locality will be used up at a fixed time, or to judge 
of the future use by any estimate based on the past. In New Hampshire the 
entire removal of the pine was predicted for a time now past, though they are 
still lumbering there. It is quite true they are now cutting into boards pine 
trees of four inches in diameter, but i take it this is evidence of more difficulty 
in transportation to that particular point than of the end of lumbering operations’ 
in the State. On the Pacific coast the lumbering was long confined to land on 
floatable water, and there may be lumber exported there long after its apparent 
supply is ended. 


But the survey and investigations are a necessary part of the subject as well 
as the planting of new forests and the condition of the prairie region. 
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The schools of forestry in Germany and England, the forest regulations and 
development of India, the study of the use and durability of woods as applied 
in the construction of railways and in the arts and manufactures of the country 
are a necessary study for Canadians hoping to adopt any forest policy in the 
lands we are interested in, and the application of any part of a forest policy before 
it is too late must be undertaken now, while we can still study the old and estab- 
lish the new forest at the same time. 

That reforestation on good land will not be profitable is no standard by 
which to fix the forest policy of a country, but the results of plantations in Europe 
and in the east,and the protection and well regulated sale of the timber in Indian 
forests (Hindostan) judged by the timber alone and disregarding all scientific and 
theoretic benefits of forests, are sure to encourage every community in America 
to admit the propriety of, if not to adopt a system so earnestly to be desired. 


ON PLANTING TREES AND HOW TO GROW THEM. 
By J McP. Ross. 


If those who receive this report will carefully read the following article by 
Mr. Ross, (and it would be all the better, unless they possess specially good memo- 
ries, that they should read it once or twice over again) they will find much to ad- 
mire in the clear and easy style in which it is written and much of profit in the 
valuable instruction given. It is not, they will notice, written in anything like 
dictionary form; here and there they will find a piece of instruction well worth 
remembering, here and there a reflection equally so. Mr. Ross has had, as he tells 
us, twenty-seven years’ experience in practical tree growing, and also the great 
advantage of passing much of that time under the supervision of one of the old- 
est and best planters in Ontario, Mr. George Leslie. During that time, of course, 
he has had many opportunities of observing both the failure and the success of 
different plans, and it may be observed that he says little or nothing of failures 
now, knowing, apparently, well how to avoid them. But one point concerning 
this should be particularly noticed, that is that without proper care both in the 

_ preparation of the ground, the planting of the tree, the time for planting and the 
_ keeping the ground free from weeds afterwards, he appears to consider that fail- 
ure might very well result. 

Mr. Ross mentions the large forests of pines and other evergreens which we 
still possess. But these, unfortunately, lie mostly to the north and east of culti- 
vated Ontario, while to give their principal climatic benefit, the condensation of 
clouds, production of seasonable showers, and restoration in fact, of our former 
Canadian climate, they should be to the south and west. To these positions, of 
course, we cannot restore their former pine forests, or the great hardwood forests 
once intermixed with them. The land was rich and needed for agriculture, and 
has mostly long been cleared. What we can principally do in this matter is, 
throughout older Ontario, to preserve what still standing forest we may, to clothe 
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with trees our thousands of barren hillsides, to plant where needed a wind-break, 
where possible a good plantation, and we may then hope to experience the once 
pleasant and fruitful climate of Ontario again. More of this planting is, in fact, 
being commenced of late years than my readers might fancy. but very much more 
1s necessary. 

Another point Mr. Ross notices is worthy of particular attention. For want 
of its observance I have known weeks of labour and whole seasons of time com- 
pletely thrown away, that is to say, the keeping of the roots of evergreens in a 
moist condition from the time they are drawn or dug from the forest bed or 
nursery plantation till they are safely planted. The best way in which I have 
known this accomplished is having the waggon close by, putting the trees in with 
a considerable lean backwards, and packing plenty of damp moss, or something 
of the sort where that is not obtainable, round each root, having a large tarpaulin 
or canvass lying loosely over what you have packed in, and when your load is 
compiete tying it over the whole. .I remember bare fields near Toronto, of some 
acres in extent, which were planted in this manner. Not a tree was lost and they 
are now beautiful little pine forests, I should think over sixty feet,in height. 

It may be also useful to remark that it is better, unless taken very young, not to 
take young pines from a very deep sandy soil, as their roots will be very slender 
and so deep as hardly to be taken up without breaking. 

With reference to Mr. Ross’s suggestion of a thick border of trees round 
eaeh field, I should rather approve of his other plan, namely, a good plantation to 
each farm, so placed as best to shelter it. One thing is certain, however that if 
Ontario is to be, instead of a wheat-growing country, a grazing and fruit- 
growing one, we must again have our former rich crops ot grass, and we cannot do 
so without we plant many more trees :— 


PLANTING TREES. 
By J. McP. Ross, Esa. 


— - 


Looking back on an observant period of twenty-seven years practical tree 
growing the writer has many things to regret. The greatest regret of all is, © 
however, disparaging, as they are commonly called, tree pedlars: and advising or — 
discouraging people and acquaintances generally from patronizing the class as a 
whole. Why? Because the writer was aware of the many frauds and impositions — 
practiced upon the guileless public by the unscrupulous pedlars, as he then thought 
them to be, and also influenced by nurserymen’s sayings and writers generally on 
tree subjects, against them. 

Now I very much regret ever having any animus against them, for had it — 
not been for their zeal, overzeal, enterprise and cheek, or whatever you may like to 
eall it, many places now blooming like the rose would have been as barren 
almost as the sandiest place in the Sahara desert. To plant a tree is a benefaction — 
to the public—to make it grow shows care and observation on the planter’s part, 
and is deserving of great credit—but to induce a person to plant who would © 
never have thought of it at all, no matter what it is they plant, whether hedge or . 
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shelter belt, pine or fruit tree, flowering shrub or rhubarb plant, is a good action, 
and whether the reward is in his own satisfaction or is a highly remunerative 
one it does not matter, for future generations should rise and call him or them 
blessed. 

Then all honor to that abused class for the good work they are doing, no 
matter where they come from or of what nationality, whether Dutch, Yankee or 
Canadian, let them sell to the public in all the length and breadth of the land. 
But now we must say do not do it unscrupulously—do not sell a man a magnolia 
where a horse chestnut will not thrive, but do your business intelligently ; learn 
the business, tell the farmer or the planter what trees may and would thrive, tell 
him what is best to plant at the present time on his soil, on his location, and in 
his particular latitude. 

I know the blame often falls on a tree agent from the carelessness and 
neglect of the planters themselves, who will not give the attention necessary to 
success. 

Careless planters are numerous and mischievous, for, by relating their bad 
luck, they often discourage careful people from planting, who would have been 
successful had they attempted it. 

Before going into my main subject let me say a word of praise without 
vanity or flattery, all honor Firstly, to that government that recogizes the vital 
importance to the country of tree planting and diffuses such information as will 
stimulate and direct farmers to grow successfully fruit trees for their gardens and 
forest trees for their woods, whether evergreen or deciduous, either native or 
imported, that will give beauty to the landscape, moderation to the climate, shelter 
for their cattle and crops, wood for their firesides, and refreshing shade on roadside 
and in the field to the friend and the stranger. Secondly, to those enthusiastic 
gentlemen, whether professional or private citizens who, having the love of the 
beautiful and the useful in their hearts, do all they can by voice, pen and example 
in giving the benefit of their experience and observation to the public at large. 
But here a thought, is it not a gratifying pleasure at all times and in all seasons 
to the person who plants, to watch the growth from the tiny seed or cutting— 
from plant age to massive tree—to view with complacency in old age as Downing 
states “Those leafy monarchs, planted by his boyish hands and nurtured by him 
in his youthful years, which have grown aged and venerable along with him— 

A wood coeval with himself he sees, 

And loves his own contemporary trees.” 
And now to our prime subject and the title of this article. I can point out this 
fact to any observant farmer or gardener or to any intelligent person, that nature 
always provides some expeditious method for the rapid reproduction of the 
species and particularly of the vegetable kingdom. Say first from seeds, second 
from cuttings, third from layers, and if not rapidly from either, at least from 
divisions of roots or green cuttings rooted artificially under glass. But fortun-. 
ately for us, our principal valued forest trees grow freely without any difficulty 
and do not require any great skill, but the slightest observation and care. CARE, 
care, we must repeat, is everything. Everyone knows what results are gained in 
any business no matter what it is from the form of attention given it, and we can 
only utter the truism, 2.¢., the best care gives the best results. 

I hardly know what class of trees first to take up to give special importance 
to, but will rapidly glance at them all. We notice, however, that the old trees or 
varieties say grown twenty years ago are the leading ones yet, and although new 
ones are occasionally introduced they do not stand, say my twenty year test. So 
I will fall back on my old acquaintances in the following order. Nut trees 
ripening in the fall in their care and attention: Oaks, walnut, butternut, horse, 
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and sweet chestnuts grow easily and freely from the nuts gathered as soon as 
ripe in the fall and sown at once; hickory and the beech also grow freely, 
but are a little more impatient of transplanting ; all taprooted trees are more or 
less so difficult. 

Two methods can be adopted to grow them successfully, first to cut the tap 
root in the seed bed the first year, leaving the plant undisturbed either by spade 
or other sharp instrument ; second, to bend the tap root in the space where the 
second planting is to grow permanently, and soft growing trees like the horse 
chestnut or butternut may remain two or three years in the seed bed, then being 
dug up can be assorted in two or more sizes, should be neatly trimmed to six or 
seven inches of root length and tied in convenient bundles for transplanting. The 
hickory is the most shy, but even it is easily grown when the tap root is cut in 
the bed, or as we say, semi-transplanted. 


IN THE SEED BED 


As before saying, sow the nuts of all kinds of nutbearing trees, as soon as possible 
after gathering—in good, rich garden soil, of deep tilth, in drills 18 inches apart, 
and in the drills say from 4 to 6 inches in depth. Have seed bed well drained, 
the soil on top anyway. A sandy loam that will not upheave by frost and when 
covering the soil evenly, tread it firmly, for, as an old gardener says, the foot is 
a better gardener than the hand. Do not neglect the tramping and finally, but 
most important, cover the bed with a good covering of manure, leaves or any 
other substance that will retain the soil and keep from exposure to wind or sun 
till the growing season commences. Carefully examine the bed now and then to 
observe when any signs of growth appear—then remove the mulch or covering, 
but not before. I may say the whole secret in growing nuts or other seeds sown 
in fall lies in the importance of thorough mulching. This also applies to the 
growing of plums, cherries and peaches from the pits or seed. Peaches are 
generally cracked by hand with nutcrackers and the kernels and shells left mixed 
in sand in some cool cellar till sowing time arrives If not practicable to sow the 
nuts in the fall, then dig out a shallow pit and spread sand or earth on them, 
over that putting a mulch again. If this is not convenient then cover nuts in 
boxes with sand and place in shady spots of buildings or hedges to freeze and 
undergo the natural changes. 

Still treating of trees that grow freely from seed, we come to the early- 
ripening ones which include all elms and soft maples. The time is generally 
about the 15th of June, the time of ripening varying a little according to locality. 
The general crop of seeds on elms and maples will be found ripe enough for sowing 
as soon as any are observed to be falling to the ground. They should be then 
gathered and sown in drills two inches deep and two feet apart. Select a spot 
partially shaded through the day—good, clean soil, well manured and deeply dug 
must be the conditions all the time to get a good growth the first season. If 
weather is very dry, water freely. The young seedlings, if all conditions are com- 
plied with, should make a growth at least fifteen inches the first year. They can 
be allowed to stay in seed beds for two years, when they may be removed, sorted 
into different sizes, the roots trimmed, tie in bunches and heel out plants at 
convenience; or they may be packed in a cellar till a suitable time comes for 
planting. 

If not convenient to sow when gathered, the seeds may be kept in drawers or 
bags in a dry place till fall when they may be sown, but when sowing them again 
let me remind you of firmly tramping the soil over them—mulching will not be 
necessary in the summer sowing. 
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The trees that ripen their seeds in the fall are the hard maple, Norway do. 
ash leaved or box elder, buttonwood, birches in variety, ash in variety, basswood 
locust, wild cherry, alder, and mountain ash. They may be all sown at once 
according to directions for summer sowing with the instruction to mulch them 
well. The mountain ash should be bruised with a hoe, then wash out the pulpy 
ntegument as cleanly as possible, dry the seed and mix with sand and sow as 
before in drills in a partially shaded spot. | 

The pods of the locust may be gathered during fall and sown then or kept 
hrough the winter for spring sowing. This tree grows very freely from seed and 
rery rapidly, and its timber makes the most lasting for posts or cellar foundations. 
The tree is a little late in leafing out in the spring, but when in full leaf is very 
yeautiful and deliciously fragrant and charming when in flower. In winter the 
agged dark trunks and branches of lighter color make it. decidedly picturesque 
Nn appearance. 

_ Of the colors, season of leafing in spring or other pcculiarities, I shall speak 
if further on and will still keep to the propagation feature of my article. 

We have spoken about varieties pz incipally to be raised from seeds. Some I 

fave mentioned are easily raised from layers in seasons when seeds are not 
bundant. To do this whatis termed a stool ground is necessary where trees such 
3 the basswood or linden, alder, tulip and others are planted say five feet apart 
wh way. After planting in the stool ground the original plant is cut to the 
round and the young shoots or suckers that grow up immediately are bent down 
ath a little twist or cut of a knife and soil covered over the cut with the top 
ppearing out of the soil, now weights such as bricks or stones can be laid on the 
yp of the soil to hold the young layers in position. After a year in this state 
ley may be lifted and found ready rooted to be treated as young trees, trimmed and 
anted in nursery rows for future transplanting. The parent stool will again 
ow out, when another crop of young shoots will come again for layering and 
On. 
_ Having spoken of the layering system, I now come to the classes of trees to 
readily propagated by cuttings from one and two years old wood. In this class 
° find all the poplars and willows in their different varieties, besides mulberries 
id numerous small growing trees, or perhaps more properly speaking, large 
‘owing shrubs, such as elders, syringas, ete. 
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te gathered after leaves have fallen in the fall or during the winter season any 
ine. Make these into one foot lengths with a sharp knife or axe, observing 
‘ways that the top buds are kept upward in their natural position, then after 
aking tie up in convenient bundles for handling—bury in sand or sawdust either 
cellar or outside in a pit dug for the purpose covered with soil first and straw 
Sond to keep from freezing, or better still, plant in rows in the fall up to the 
> bud and afterwards mulching. 

This is an expeditious way to propagate all the willows and the various 
olars. Wor reclaiming a hillside cuttings could be pushed into the banks, here 
“0 growing they would prove valuable in protecting banks from slipping down 
1 winter frosts, besides giving shelter to other trees. Especially EVERGREENS, 
lof evergreens we cannot say too much in praise of their usefulness, Canada 
*ssentially the home of the most valuable evergreens. Much of the early wealth 
il present prosperity of the country may be attributed to our extensive forests 
pine, cedar and hemlock. But that phase of the subject has been discussed 
uently by abler pens than mine, and I will now draw attention to the methods 
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of propagating and transplanting. So many are to be found in swamps and oth 
places selfsown and in such abundance that it is hardly necessary to speak of prop 
gating them from seed. This is easily done but requiring such a system of parti 
shading, watering, and airing, that the average amateur had better buy sma 
plants from those who make a specialty of growing them. Were I confined ~ 
erow one class of trees alone I think I should choose the evergreen family, Ib 
exceedingly interesting to study the habits of the individual varieties, wheth 
pines, spruces or cedar. They vary so much in the colour and formation of the 
foliage ; and how extreme is the difference in the appearance of the bark from t! 
smooth, shining covering of the young plants to the bold and rugged exterior 
the monarch pine on the high cliff side, with its gnarled branches tossi 
its tasselled plumes in defiance at passing gales or gently sighing in the summ 
breeze. Our native trees are all more valuable than any imported strange: 
though we could not well spare the handsome Norway spruce, or the useful ai 
picturesque Austrian and Scotch pines. The former is invaluable for hedges a: 
screens while the others are equally valuable for those purposes, as well as bei 
planted singly for adornment. When procuring young evergreens from neig 
bouring woods choose a damp, cloudy day in the latter part of May. Whether 
pulling them up by hand or digging the plants up with a spade be especia 
careful not to break the roots and to avoid exposing them to the air and sun 
much as possible—packing them tightly in boxes with damp moss or other litt 
When planting them assort the varieties by themselves, such as the pines togeth 
cedars by themselves and the spruces ; dip the roots in thin mud and plant abe 
the same depth as they stood formerly. Kvergreens should grow as close togetl 
when young as possible, as their foliage keeps the soil shaded and moist a 
prevents the trees from a too boisterous acquaintance with the wind till tk 
have made some growth and become established. From the nursery row th 
can be thinned out alternately, leaving those that stand to become larger, and wl 
you take out can be planted where they are to stand permanently, whether 
groups or in hedge rows or shelter belts. 


: Trimming or pruning trees may be done any time after the first of July 

the first of September. I mention this time particularly as during this seas 
the sap begins to thicken and turn into wood, the edges of any cuts beco 
calloused or partially healed over, and at this time a person may observe 1 
trees to increase in diameter, and notice the formation of the new bark by | 
divisions and corrugations of the old bark. At this time crooked trees may 
easily straightened by bending this way or that, according as the direction 
the crooks. Crotched trees may be made to have one leader, by tying the t 
leaders together firmly at their strongest part, and cutting one leader back to will 
a few inches of the tied part, leaving the straightest leader. The following y 
the spur may be cut off, and you will find a comparatively straight ‘reel 
another year’s growth. Tall, weakly or spindly trees, with irregular misshaj 
tops, can be made stocky, shapely trees, by cutting hard back in the fall. W 
ders can be done even on trees twenty-five to fifty years old, by cutting be 
the old tops. Old country people are quite familiar with pollard beeches, as 
and many trees that are cropped every few years for their branches, which | 
applied there to many uses. ‘I'o sum up generally, do not plant evergreens 
deciduous trees indiscriminately, but plant each by themselves—(deciduous tr 
are those that drop their leaves in the fall)—each variety being impatient of | 
shade or drip of the other. I omitted to speak before of the larch or tamara 
as useful a tree as a farmer can have on the farm. Our native variety furnishe 
heavier and tougher wood than the European larch, but is not any more dural 
besides not near so rapid or as straight in growth. A row of European larel 
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ona farm isa valuable acquisition. From it,ina few years, you may get any sized 
binding or reach pole, fence posts or building rafters you might want suitable 
for sheds or other structures, The young plants should be planted in the fall 
or first thing in spring, when the frost is out ot the soil; to succeed well, as it 
starts to grow early, you cannot plant it too soon; otherwise, if left too late, it 
is rather an uncertain grower. 

The care required to grow all kinds of forest trees is simply the same as to 
grow a corn crop well. Keep the weeds down and the ground well cultivated 
_ between the rows, plough up well the last thing in fall, leaving a deep furrow 

between the rows of trees. One thing, never put any fresh manure in contact 
with the roots of newly-planted trees, as this means simply death, especially to 
evergreens, but if the soil requires stimulating plough a light furrow from the trees 
_on either side or one side will answer, fill this with well rotted manure and plough 
back. This will have the desired effect in time, without endangering the life of 
your trees. Finally there should be two planting days on every farm each year 
—one day to plant maples, elms, etc., and the other day evergreens alone, that 
would be later on in the season. Should this be a practice on every place what 
a boon it would be to every one in time. Nor should any one be deterred by 
the thought of the time it takes trees to grow in; they grow faster than many 
think, and any way some one will get the benefit of another’s labor, as we often 
have rested in the shade and refreshed ourselves with the fruits raised by the 
thoughtfulness and industry of others. 
Residents in the partially cleared parts of our country who have plenty of 
bush still standing, and more stumps than they care for, naturally cannot un- 
derstand the interest taken in tree planting, or why so much is said and written 
about the subject. But to this class in particular we give special warning, be 
careful of your trees. Map out what fields you are going to have, and be sure 
when fenced to leave a good border growing around each field. Leave here and 
there an occasional five acre bush lot for future use, which will prove invaluable 
in the course of twenty years. To farmers in old sections of the country we 
say, 1f you have not a young nursery on your place set about at once. Fence an 
acre or so of good well-drained land for the special purpose of growing trees, lay 
out a ten or twelve feet border on one side, then a roadway that will serve as a 
headland to turn your horse on when cultivating or ploughing amongst the trees; 
lay out the rows for trees four feet apart. Plant some young maples, elms, ash 
or any trees you can get handy. Making a start and seeing nice young trees 
evenly planted will create a taste and desire to go on further, and will develop a 
love for a pursuit which when once commenced, will prove to be a fascinating and 
‘a productive one. To plant successfully, see your trench is deep enough, but just 
deep enough to receive them easily, without bending, but not too deep, as deep 
‘Planting i is more fatal than shallow. Newly planted trees of any class should be 
; ‘about an inch deeper than they stood formerly, after firmly treading and 
levelling nicely. Amongst newly planted trees you cannot hoe or cultivate too 
often to keep weeds down and the soil loose and mellow. 
Most of tree planting on a farm can be done in the fall, especially trees such 
as larch, hard maple, willows, poplars, elms and ash. Evergreens will do better 
‘to leave till May. Thousands of young plants of Kuropean birch, sycamore, 
-alders, lindens, English oak, Norway spruce, Austrian and Scotch pine, are 
imported by nurserymen from Great Britain and France every year. ‘These 
are then grown into large trees and sold for the planting of parks, avenues, 
cemeteries, and private places throughout the country. 
| For your nursery then procure a few hundred of each variety from your nearest 
‘urseryman, which can be procured very cheaply, and what with young trees, 


7 


4 
- 


44 


deciduous and evergreen, you can procure from the woods, you will be soon 
surprised at the stock you will have. A few years work, and constantly adding 
to it, will provide you with abundance of trees to plant about the farm. But i 
need not enlarge on this, but simply conclude by urging a start to be made. At 
our school-houses much might be done to interest and instruct children in the: 
knowledge of trees; to learn them to distinguish one variety from another, and. 
how to grow them by having a smail plantation comprising one or more of our 
native trees, properly labelled with technical and common name attached. A 
little has been done in this direction by instituting Arbor Day. We trust the 
love for planting trees will increase, and any effort in this direction should 
receive every encouragement. 

To enter more fully into details respecting the growing and cultivation of ; 
the different trees, I repeat again that it is fortunate for us that our princlpal 
trees, native I mean, are easily “propagated either from seed, or can be procured 
at an exceedingly low price from nurserymen. But the intending planter who 
wishes to learn how to produce stocks indefinitely for himself; who desires to 
become acquainted with all the minutiz of gathering seed, sowing, and the sub- 
sequent care necessary to grow successfully his own trees, cannot fail to do so, We 
think, if the following methods are observed. 

To commence with the maple, it is necessary that they become acquainted 
with the different varieties, which for simplicity we will divide into classes, @. e., 
the hard and the soft. The scarlet or soft maple when grown alone does not 
make a very upright growth, growing, in fact, very irregularly, forming a 
many-branched bushy head, but when planted closely in rows or in groups the 
crowding together has the effect of producing a much straighter tree, and, con- 
sequently, better timber. For shade and ornament it is indispensable. It is one 
of the earliest to bloom in the spring and very beautiful it looks ; its small 
crimson blossoms appear thickly studded all over its leatless branches. For. 
rapid growth, fine smooth bark and straight trunk, combined with luxuriant 
foliage, the silver-leaved maple is unequalled either for shelter-belts or street 
planting. q 
Both varieties ripen their seed in the early part of June. This fact we 
wish to impress on the memory of the reader, as at this season when every thing 
is in full foliage, and when other planting operations have just been completed, 


of two to three inches. Make the rows about twenty inches apart. Sow the 
seed moderately thick, or about as plentiful as you would sow beans. Cover the 
seed evenly and tread ‘the soil firmly on the seed. The seed will start to grow 
in a few days, after which keep the ground clear and free of weeds and well | 
cultivated. The first summer they will grow eighteen inches to two feet in 
height. From the seed-bed they may be transplanted the following spring into 
nursery-rows. This is the second operation, and the future success will depend on | 
the soil and the cultivation given. The maple thrives in a rich, sandy loam, 

rather dry than moist, so that if land is low and wet it should be thoroughly. 
drained. In fact, whatever here may be said about cultivating any tree, and the 
writer's main object in this article is to instruct or point out the means and the 
most expeditious manner to propagate young trees rapidly, without regard to 
the manner of their disposal afterwards by the grower, we must insist on 
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planting on dry soil, if not so naturally, to be made so by artificial drainage. 
To make a sweeping assertion, we maintain that no tree thrives in wet places, 
that any that may be found growing in wet situations would have thriven better 
if planted in well-drained soils in the corresponding time. Land well drained 
permits being ploughed and planted much earlier, is warmer in temperature, 
thus prolonging the growing season, while every one knows that the best time of 
the season for growth is in the earlier part, and this important advice applies to 
any operations on the farm, nursery or garden : plant early. 

; In preparing the young seedlings for planting, be careful to assort them all 
into even sizes; this for convenience may be said to be three. namely, the large, 
the medium, and the small. By this you have all started evenly, which is really 
more important than may at first appear, for if the seedlings are planted with- 
out any regard being paid to size, the consequence is that the Darwinian truism 
“survival of the fittest,” is exemplified with a vengeance. The largest having 
more root power rapidlyjpossess themselves of all the “ good things,” to the almost 
complete extinction of their smaller brethren, 

_ When sorting the seedlings have the pruning knife in hand, ready to trim 
soy side-growth that may be on the plants, also to clip the roots into proper 
lengths, say six to seven inches We say proper lengths, as anything over this 
is not actually necessary for the future welfare of the seedling, and the cutting 
of any long or tap roots has the effect of producing fibrous roots from the cut 
part, thus causing the young plant to thrive better besides, And this is im- 
portant, minimising the risk of failure in future transplantings. Do not cut 
back any of the leading stem unless the plant has grown crooked by some means. 
Tn such a cave it should be cut off just at the bend. Do not plant if your soil 
is very wet, it should just crumble, as if it is too moist it is apt to bake and 
crack, much to the injury of the young plantation. 

Having the rows four feet apart permits the use of ploughing and cul- 
tivating with a horse, in fact, with an occasional hoeing by hand, the whole 
labour of cultivation can be suitably done by horse-power. Plant the seedling 
in the rows about a foot apart at first. After growing for two years they can 
be thinned out, leaving young trees four feet apart each way, when they may be 
left for permanent shelter and so on. All the foregoing instructions respecting 
planting and sowing the seed applies equally to the care of any trees that may 
be desired to grow. A crooked tree is an abomination, and sometimes, from one 
Cause or another many of them exist in the rows. Wherever they are cut them 
down to the ground in the spring. The stock then will throw up numerous 
ee As soon as they appear, trim all off excepting the one appearing to 
be the straightest. This at once grows rapidly, having all the root-power be- 
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luring the winter season, and another essential is to be sure and mulch the bed 
* seed-rows with a good top dressing of long manure or other litter. Manure 
8 the best for the double reason of enriching the soil and preventing upheaval 
f the seeds by frost. In the spring, after the warm rains and settled weather 
jas set in, remove the manure by raking to the centre of the rows, where it may 
be left, and where it will have the good effect of keeping the soil moist and 
reventing weeds from growing. The young seedlings will soon appear, and all 
he care they will require through the summer is an occasional hoeing, They 
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should make enough growth that season to warrant transplanting the following 
spring, if possible. They may be left, however, another year in the seed bed, 
when it will be imperative to move them. Whatever time you may transplant, 
give such attention to the manner of assorting and trimming as we recommended 
for the soft maple. They may be planted in the fall if the ground where they 
are to be planted is well-drained. Generally on the farm, there is more leisure in 
the fall to do work of this kind than in the spriug, and the suitable time is any 
time after the first of October. If the leaves have not fallen strip them oft by 
hand. This is necessary, for if the growth is not completed the evaporation of 
the sap by the leaf dries up the bark of the seedling and considerably weakens 
if it does not actually destroy it altogether. It seems almost needless to point 
out the value ofthe hard maple. Itisa tree both valuable for shade and for its sap 
to make into sugar, for which purpose alone it pays to grow in groves or in rows. 
Its wood is valuable for fuel and for lumber. The timber is used for flooring, 
and many uses too numerous to mention. Its foliage is clean and thrifty, and 
singularly free from insects of any kind. It is truly, in every sense, worthy of 
being the emblematical tree of Canada. 

The Norway maple also forms an exceedingly handsome tree, (being 
superior for lawn or park purposes) to the sugar maple, having larger leaves and 
forming a dense round-headed tree of noble proportions, requiring only to be 
seen to be admired, and planted to be appreciated. It also ripens its seed in the 
fall, and requires the same attention advised for growing the other maples. 
When young itis alittle tardy in growth, but soon afterwards makes a rapid and 
luxuriant growth. 

There are many other sub-varieties of maples all of value, but known and 


directed. Where itis not convenient to plant in fall, the young trees may be heeled 
in trenches in some dry spot, or may be kept in cellars, simply covering the roo is 
with sand or soil. Remove any rubbish or weedy borders or other places oF 
cover that would harbor mice, for this little animal plays great havoe by gird- 
ling the bark in the winter, particularly during heavy snow-falls. All plantations 
should therefore, have clean cultivation the first few years, as much to guard 
against these depredations, as well as to stimulate the growth of the young trees 
Atter that time they furnish sufficient shade themselves to retard any under: 
growth of weeds. | 
It may happen sometimes that opportunity offers to make plantations 0! 
young trees without the land being sufficiently rich to give a good after-grow 
to the trees. In such instances plough a furrow from the young trees on oné 
side, This furrow fill up with good stable manure. A furrow thrown b 
again the opposite way will cover the manure, and furnishes in time all thé 
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1eeded fertilization the young trees will require. But where it is possible, the 
leeper and better the land is cultivated the better the result. The question of 
listance is always a vexed one in regard to forestry, and taking the maple tree 
4s an instance for all others, we say you have just the results that you may ex- 
sect by considering the matter a little. ‘The closer the trees may be planted, 
he weaker they will be; the farther apart, the stronger. As there is just so 
much nourishment for the roots in the soil, just so much moisture and just so 
many rays of sunshine, and nothing can add to or take from the whole sum; 
‘o that if twenty trees are planted where four should grow, you have the result 
f the growth of four trees divided into twenty. Or supposing an acre is 
janted with trees four feet apart each way, you would have 2,700. If planted 
ight teet apart, then you have 1,350. Those planted eight feet apart would 
five, at the same time, just as much return, if not more, than those planted four 
eet apart. Jam inclined to think that six feet each way would be a safe 
listance, presuming the object is to grow trees for profit, etc. I omitted mention- 
ng to give a summer pruning any time during July or August, not to touch 
: ding shoots at all, but to trim off all side-shoots up to a height of say, six 
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= or higher, according to the sturdiness of the growth. Summer pruning may 
@ omitted altogether where the trees show any indication to be weak or spindly ; 
n such a case its better to leave all lateral growth, as this will tend to thicken 
he growth or the diameter of the main trunk, the after-growth of the main 
ead will shade so much as to completely stop all lateral growth, and any 
maining will eventually die and drop off naturally, similarly to what has 
ecurred in the primeval forest. 


All varieties of the elm ripen their seed in June, when it must be gathered 
ad sown in beds and treated in the same way as recommended for the maple. 
jhe Scotch or Wych elm is more prolific in bearing seed than our native species, 
thile its wood is just as valuable if not,more so. It starts into leaf earlier, and 
tains its foliage longer and thrives in all conditions of soil with equal facility. 
he bark of this variety is smoother, and the buds rounder, than our native elm, 
nd taken all in all, it is an exceedingly desirable forest tree. We do not wish, 
jowever, to detract anything from the estimation of our native elm, which we 
pgard with the greatest admiration. It may be properly called the palm tree of 
anada. Towering up to a noble height, its branches dividing from the single 
jaft and spreading out into graceful proportions, covered with abundant foliage, 
| presents, as a single specimen, one of the most beautiful objects to be seen in a 
anadian landscape. For street planting I consider it to be the finest of all ; 
towing rapidly to a height of forty to fifty feet, it permits a view of the houses 
ad premises from the street, allowing the air to circulate ‘freely, while its 
ixuriant foliage overhead gives grateful shade below. It bears transplanting 
ith impunity as it rarely forms a tap root, and it can be moved as a large tree 
ptter than any other species. Its wood is used for many purposes, notably in 
umiage work, furniture or objects requiring bent or turned wood. 
| The other varieties, such as the corky elm and the red elm, differ but little 
Mi sefulness, excepting that they do not grow so large as the white elm. In 
irsery rows the elm soon makes a straight tree, but where there are two or 
foreleaders it is advisable to tie them firmly together with hempen cord, so as to 
ave one straight leader, and cut the others back to within say six inches of the tied 
att. The spurs may be pruned close off as soon as the straightened part is firm 
1ough to stand alone. This should be done with any of the other classes of 
ees that show two or more leaders. And to avoid repetition, the care necessary 
‘ produce one straight tree or grow it, for that matter, applies equally to all. 


Coming to the ash family we find for general purposes this to be most useful 
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tree of all. The young trees are valuable almost from an inch in diameter, an 
enquiry made by the writer from one of the largest implement manufactories 1 
the Dominion of forks, hoes and other farming implements elicited the reply thi 
the principal wood used in their establishment was the white and black ash,and aq 
were now finding great difficulty in getting sufficient supplies to carry on busines 
with. When one establishment out of the many engaged is put to straits at th 
present time what must the dearth be, say twenty-five years from now, if son 
prompt means are not taken tv replenish the present stock by replanting. Th 
ash tree, of which there are many varieties, the most useful being the white asl 
erows very rapidly and freely in all soils, particularly in moist and humid situs 
tions. Though starting later in growth than any other of the different trees wit 
the exception of the locust, it is yet quite desirable as an ornamental tree, whil 
its value as a timber tree cannot be overestimated. It ripens its seed in the fa 
when it should be at once sown in rows and mulched as before advised. I 
after cultivation is the same as other trees and the writerrecommends it f{¢ 
planting for profit alone by the acre. Mr. Budd of Iowa, states “ that ten acres 
ash trees grown six feet apart, contained twelve thousand trees and at twely 
years of age were eight inches in diameter and thirty-five high. The wood fro} 
thinning paid all expenses of planting and cultivation. The bodies of the tre 
eut out sold for forty cents each, and the tops were ten cents more. Ten acres of th 
timber twelve years old were worth six thousand dollars.” This seems to be a vel 
practical statement, and from the growing scarcity of this wood it would follo 
that here is a profitable speculation for any of our planters to enter into. | 


Our two most common varieties of the oak family are the white and red, 
which it is needless to state the former is the most valuable, and for durabilit 
strength, and the many purposes it is applied to is the most valued of our nati 
woods. It is second only to the hickory, but from the scarcity of this tree it ca 
not be said to compete. The better quality of white oak timber is said to | 
worth $100 the thousand feet and scarce at that. How necessary then that ste 
should be taken at once to propagate this valuable tree, as it grows well ¢ 
all soils but freely on good soil, and sufficiently to warrant growing it for pro 
in an ordinary lifetime. The acorns ripen in October when they should © 
gathered and sown at once, and as this is one of the first of the nut trees to. 
mentioned the directions here given will apply to all that class. The hickol 
chestnut, walnut and beech will grow under the conditions advised for growl 
the oak. Gather the acorns or nuts as fresh as you can, sow in drills ma 
two to three inches in depth—the larger the nut the deeper the drill,—cover 
soil, tread firmly and mulch heavily. This is the great requisite, as most of 1 
nuts will grow on top of the soil if only mulched with leaves or manure. If T 
possible to plant in the fall then put into boxes and mix with damp sand and lea 
outside in a shady spot where they will not be disturbed till the following spri 
when they should be planted as early as possible. From the seed bed transple 
after one year’s growth trimming off the tap root a little, say one-third of © 
length. There is no difficulty at all in transplanting the oak, chestnut, walm 
butternut or beech if they are planted promptly and not exposed too long tos 
or wind. The hickory is the most diffident of all the nut trees, growing ve 
slowly and forming a long tap root. In transplanting the hickory leave all r¢ 
on it, simply bending it in the trench and tramping the soil very firmly about 1 
collar. This for transplanting. It is recommended, however, to plant t 
nuts where they are to grow into permanent trees and giving a course 
cultivation, with most thorough and frequent stirring of the soil, keeping free 
weeds, ete. To make it bear nuts early dig under with a sharp spade and cut 1 
tap root, firming the soil back with a heavy tread of the foot. This has the sa: 
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effect as transplanting, only better, as it does not disturb any of the few fibres that 
may be growing laterally in the soil. The walnut and butternut both bear having 
the tap root cut back and transplanting quite readily, and the oftener they are 
transplanted when young the more easily they may be transplanted when they 
become large nursery trees; growing the nuts in sandy soil of any of the 
nut class of trees will induce more fibres than if they are sown in clay land, which 
they should never be at first. The sweet chestnut, which is rather a shy 
tree in transplanting, 1s easily grownfrom seed. Keep the nuts, after getting 
them as fresh as possible, in boxes well mixed with damp sand in the cellar in a 
cool temperature, so that they do not rot or mould. Sow the nuts in rows in 
spring say four inches apart and cover with a half an inch of soil. Cover the 
young growth the succeeding fall with coarse litter or loose straw six inches deep, 
transplanting the following spring. ‘To return to the oaks, no one need be deterred 
from growing them for fear of not succeeding. They transplant quite easily up 
to a height of from three to four feet, but after that the percentage of loss would 
be too great to bother with them. 

Our native basswood isa handsome, rapid-growing tree. The wood is of great 
utility from its toughness and lightness, and enters largely into modern manufac- 
ture. The seed ripens in the fall, when it should be gathered and sown. The 
European variety, or linden as it is commonly called, is grown by our nurserymen 
for ornamental purposes, and planted largely by apiarists as its flowers are said to 
yield a very superior honey. It is imported from European nurseries, where it is 
grown very largely. An avenue of this tree is planted in Berlin, Germany, which 
has become quite historic, and is often referred to in the doings of great personages 
as “ Unter der Linden.” This variety has not as large leaves as our native tree, 
and is very subject to attacks of the borer, which very much curtails its longevity. 

One of the most usetul trees, as well as being a very rapid grower and coming 
soon into the market for many uses, is the European larch. This variety is quite 
superior to our native tamarack, growing more erect. It is imported at such a 
small cost from the old country that it would not pay any one here to grow it 
from seed, unless they made a specialty of it along with evergreens which require 

the same treatment. The larch occupies a middle place between the deciduous 
and evergreen classes of trees. I1t belongs to the coniferae, from having cones, 
the wood being resinous, the arrangement of its leaves and branches the same as 
the spruces. but it resembles the deciduous because it drops its leaves. In this it 
resembles the deciduous cypress. It is the earliest tree to commence growing in 
_ the spring and therefore should be planted in the fall or the very first thing in 
_ spring. A row of trees which the writer helped to plant in 1873 are now from 
_ thirty to forty feet high and varying from eight inches to a foot in diameter 
_ one foot from the ground. They could now be cut down for fence posts, shed 
_ rafters or scaffolding poles, or firewood. The trees are as straight literally as gun 
i barrels and present a very fine appearance. 
i. Both our native basswood and European linden furnish that useful material, 
_ indispensable with nurserymen and gardeners, termed bass matting, and its pro- 
_ duction is as follows: Harly in summer, say about the first of June, sections of 
: the bark of matured trees from one foot to three in diameter are removed in 
+ widths of a foot wide and six feet in length or thereabouts; these are laid in a 
shallow pit and covered with water ; there they remain from two to three weeks; 
when the inner bark will be.,found to come off in sheets of a thin papery-like 
; substance, but of sufficient strength to be used for tying up all kinds of buds 
\- and plants, or any work common in greenhouses and nurseries. In the old 
‘country it is woven into mats, useful for shading and protecting hot-beds, or for 
packing purposes in hardware and crockery business. 
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Speaking of soft wooded trees, such as willows and poplars, we wish to draw ~ 


attention to their great value for retaining banks by taking cuttings of stout — 
one and two year old woods, a foot in length, and pushing into the bank or by © 
making notches with a spade and inserting the cuttings to the topmost bud, — 
making sure to firm the soil well around them. They soon grow and serve the — 
purpose of nurses to other trees, such as maple, birch or evergreens of the 
different kinds, as pine, cedar and spruce. After these are well established, the — 
willows or poplars may be cut down repeatedly till such times as the harder 
wooded and more valuable trees occupy the ground. The planting of the side 
hills and deep bluffs, now naked and bare, would conduce greatly to keeping up 
a supply of fresh water during the season in the flats and creek beds now so — 
universally dry and bare during the hot weather. We know of thousands of 
acres of side hills that are entirely unfit for cultivation, that could be made to 
serve the necessary purposes for providing shade and shelter, wood and water, 
by replanting in the way we have pointed out. The retention of the winter's — 
snow by the shade of the pine and cedar, would prolong the supply of fresh, 
cool water, a desideratum on stock farms too valuable to be estimated. We well 
know now that springs and watercourses familiar to us in boyhood, have long 
since dried up, not altogether due to the deforesting of the tree clad hills and 
valleys, but also to the universal practice of underdraining. We well know that 
where drains, surface and under, are in good working order, the surplus moisture 
in the land is soon run off on the hill sides or into natural hollows, which in the 
spring run off the water, flooding the creeks and lower lying lands. But I do 
not say a word against underdraining ; that would be an outrage on all accepted 
canons of agriculture that I do not dream of committing, but I do say leave the 
trees and all possible undergrowth to protect the banks and _ hill sides, so that 
where drains, under or over, discharge their contents, it can be used to irrigate 
the banks and covers, furnishing the needed moisture to stimulate the growth of — 
what may be now growing, and to start the dormant tree seeds that lie plenti- — 
fully enough beneath, By doing this the arable uplands and plateaus are kept — 
well-drained, but fringed around with a crown of sheltering trees, that break — 
the biting winds from every quarter, retaining the snow—nature’s protector in © 
this land of sunshine—as well as keeping the land well drained. So that each © 
operation will work to the other's advantage. This is the only happy medium 
in Canada. , 


With many, the great objection to forest tree planting is, that it takes so 
long a time to grow trees, forgetting that every season they thus delay they are 
prolonging this time indefinitely. Inside of twenty years the writer has seen 
pilesof cordwood,nearlyaslong as the rows of trees they were cut out of, cut from 
trees he had helped to plant as cuttings and young plants from seed bed. | 
While long before that the same rows furnished trees thinned from them that 
are now growing on streets and in parks, an ornament to their surroundings 
and a lasting credit to their planter. 


_ In evergreens we are particularly rich in Canada. The species indigenous | 
to our soil, comprises the most valuable woods in the world. From the great — 
demand, however, and the reckless destruction that follows in the wake of the — 
lumberman, the most prompt steps should be taken at once to conserve what we — 
may have left, as well as to renew by replanting. Towards this object then, 

every energy should be directed before we kill the -bird altogether that lays the 

golden eggs. All varieties are easily grown from seeds sown in a shady, moist — 
location, but where the young plants have free access to air. A suitable bed is — 
made by having cold frames, that is boards six inches deep, five feet wide, and — 
any lengths to suit the quantity of seed desired to be sown. Make the bed of — 
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sandy loam, and sow thinly in drills six inches apart and half-an-inch deep, 
covering slightly and pressing the soil firmly with the rake head, shade the bed 
with lath frames nailed diagonally with diamond-shaped insterstices, this gives 
that shifting shade and light the plant would if receive grown in a natural way in 
its natural forest. When young seedlings appear, lift the outside frames 
sufficiently high to permit a brick or other object being set underneath to 
keep it there. This has the effect of allowing the air to circulate freely 
amongst the young plants, hardening them and drying the surface of the soil, thus 
preventing what is termed damping off. Seeds may be procured from the cones, 
which should be gathered in the fall and hung up in muslin bags in a warm 
place, the temperature reflexing the scales of the cones, allowing the good seed 
to fall out into the muslin. Keeping them this way prevents mice from eating 
the seeds, besides preserving the seeds from mould and mildew. 
When is the proper time to plant evergreens is a question frequently asked. 
When a person is careful to keep roots damp and covered up from the sun and 
wind an evergreen may be planted at any time of the year. The writer has helped to 
plant hedges 1 in August which have grown with scarcely requiring a plant to be 
renewed, simply because they were not exposed, and were freely watered after 
being planted, but to definitely state a time to suit all varieties and locations we 
say any time during the month of May. At this time when the roots are begin- 
ning to show the young white tips of the new growth and top buds are also show- 
ing signs of starting we have always found to be the most fortunate time. When 
setting out young trees from woods or nurseries, be sure to make a what is termed 
a grout or in other words a thin mud of clay into which dip the roots, this 
forms a moist adhesive covering which prevents undue exposure of the roots till 
such time as they come in contact with the soil in new plantations. In planting 
be careful not to plant too deep; more trees die from deep planting than by being 
tooshallow. Allowing for the subsidence of the soil after planting, a tree should 
then stand the same depth in the Soil as its roots were covered in its former 
nursery or forest home. Firmly tramping the soil is the most necessary act 
in successful planting, and also to be careful not to allow any fresh manure to 
come in contact with the roots. It would be fatal kindness to allow that, but if 
the soil requires enriching rather put it as a mulch on top of the soil. Evergreens 
are impatient of manure anyway, and thrive on thin sandy soil better than any 
other class, so long as it is naturally dry or made soby artificial drainage. In mak- 
ing young plantations or setting out plants for the purposes of growing, to draw 
from as occasion may require in 1 planting shelter belts, put them as closely together 
in rows and have the rows as close also as will permit cultivation. By so doing. 
the plants give mutual protection, shading the ground, keeping the roots cool and 
moist, and creating that still atmosphere amongst its branches so conducive to the 
health of evergreens; never plant evergreens among deciduous trees but always in 
groups or rows by themselves ; the drip from the foliage of large leaved trees and 
their overshadowing influence is particularly fatal to evergreens. 
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HOW TO PROCURE GOOD FOREST TREES FOR PLANTING. 


| The following article is by the Hon. H. G. Joly, Quebec, and was read 
by him at the late forestry meeting there. It contains, in short space, much 
useful knowledge, and may be thoroughly depended on :— 


| It is not easy to procure young forest trees worth planting. The trees 
i in the nurseries can generally be relied upon, and they are sold at 
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moderate prices, but owing to distance, want of easy communication, dela ys 
in forwarding and delivering, (which are often the cause that the trees, when 
received, are unfit for planting) and to the cost, however moderate, it 1s ver 
seldom that the farmers have recourse to the nurseryman for the forest trees oe 
intend planting. (I do not allude, here, to fruit trees). 


They generally go to the woods for them, often a distance of several miled 
Those who have tried it know how hard it is to find such trees as they want: 
how much time and trouble it takes to dig them up, and how impossible it is, 
even with the greatest care, to avoid wounding and tearing off the roots. They 
know, too, how little satisfaction they have generally derived from all that work, 
Trees taken out of the forest and transplanted on the open, are placed at a great 
disadvantage; they fail so often that people get discouraged, and many give up 
tree planting as too difficult an undertaking. . 


Nothing is easier ; in the proper season, with soil fit to grow the kind of tree 

you wish to plant, it ‘the tree is in good order, with a little care you ought to 
succeed. But the trees you dig out of the woods are seldom in good order, and 
they cost you a high price in time, if not in money. If you wish for good trees, 
in great number, safe to grow without trouble or expense, procure them from a 
nursery, but let that nursery be your own. 


Any farmer can start, in the corner of his garden, a nursery of forest creel 
by sowing the seeds of phe trees he wishes to plant. With a little observation, 
it is easy to find out when the seed is ripe.| For instance: towards the end of 
June, beginning of July, the seed of the elm and of the soft maple (acer rubrum) 
is ripe; by sowing it at once it will sprout, and the little trees grow nearly one 
foot in height this summer. : 


The maple, oak, ash, birch, butternut, ete. ripen their seed in autumn, 
Better sow it at once than winter it in the house. Sow in straight rows, with a 
garden line, leaving a picket at each end to guide you when weeding. Sow, say 
half-an-inch deep for the maple seed, and for other kinds, in proportion to the 
size of the seed, two or three inches deep for butternut and walnut. Thin after 
the first year, if needed, and transplant further on the little trees removed in 
thinning. After three or four years, more or less, (the time will depend on the 
rate of growth of each kind of tree) plant your young trees where they are 
destined to stay. Choose a cloudy or rainy day in the spring, and, without 
leaving home, with no trouble, without breaking any roots, you will take up and 
plant at once, without allowing the roots time to dry, one hundred young trees, 
certain to grow, in less time than it would take you to go to the woods and dig 
up ten trees, with a poor chance of their taking root and living. : 


These young trees will cost you nothing ; your children will soon learn how 
to weed them and take care of them, especially if you set them the example. 
Our own children, when quite young , took pleasure in sowing acorns and watch- 
ing the growth of the young oaks as ‘they came up. By sowing you can procure, 
with no expense, any number of young trees, and re-wood, by degrees, all the 
land which is not fit for cultivation and onght to have been kept as wood land. f 


But do not forget to fence carefully your nursery and your plantations, so as 
to keep out the cattle. No use planting trees without fences ; the cattle ve 
destroy everything. 5 


In many cases nature will spare you the trouble of sowing. Where the 
ground is favourable, in July and August, along the ditches, the roads, the 
fences, on the moss on barren patches, wherever there is a little dampness, in the 
neighborhood of the elms and soft maples, you will tind hundreds of young elms 
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and maples just sprung up from the seed fallen from those trees; plant them in 
your nursery, try it this summer ; the seed of the elm isso minute and delicate, 
that it is better to pick up those young seedlings than to attempt sowing the seed. 
_ In the maple groves the ground is covered with a regular carpet of young 
maple seedlings. You can pull them up easily by hand in the fall or early 
spring, when the ground is still damp, without breaking any of the small roots. 
Plant them at once in your nursery. 

) It is very difficult to collect pine and spruce seed. Early in the spring, 
when the ground is still soft andspongy in the pastures, near where those trees 
grow, you will see a number of young pines and spruces that you can pull up 
very easily; plant them at once, for that kind of tree you must shelter from 
the sun until they are well rooted. 

Whenever the ground of a garden has been dug up and worked in the fall, 
if there are any maple or ash growing in the neighborhood, it will be noticed 
that the ground in the spring is more or less covered with maple and ash 
seedlings, grown from the seeds fallen from those trees. It takes a very little 
time to pull up and replant hundreds of them, and scarcely any of them will 
fail; of course they must not be pulled up too roughly or it may damage the 
delicate roots ; if the ground is too hard use a trowel. As much as practicable, 
they ought to be pulled up when they have only got their two first leaves, which 
are easily known by their peculiar shape, long and narrow, from one inch and a 
half to two inches long, and about a quarter of an inch wide. 

For several years past I have been seeking the cheapest and, at the same 
time, most effective mode of restoring the woods, where they have been com- 
pletely destroyed. Many of our old settlements are completely denuded of 
trees, and I can recommend the simple mode as the best, from my personal ex- 
perience. Let those who suffer for the want of fuel, of timber for building, 
of trees for shelter and ornament, and those who would look to have a sugar 
maple grove at their door, let them start their own nurseries this very summer ; 
it will entail no expenditure of money, take but very little time, and repay them 
bountifully. It will be a pleasure for me to give any further information, and 
advice to all those who may apply for it. 


H. G. Joty Dr LOTBINIERE. 
LECLEROVILLE, P. Q., May 1, 1890. 


INFLUENCE OF WIND-BREAKS ON FRUIT PLANTATIONS. 


_ This question, of very great importance to the farmers of Ontario, is not 
viewed by all alike. The best writers recommend wind-breaks for fruit 
plantations, but fruit growers are not so unanimous. I have endeavoured to 
obtain the opinion of Canadian farmers on this subject, but the replies were not 
sufficiently numerous for the purpose. It happens, however, that the College of 
Agriculture of the Cornell University, has instituted a wide-spread enquiry into 
the matter, and have obtained a large number, that is to say, forty-eight replies 
stating definite results. They chose New York and Michigan for their enquiries. 
As it is impossible to condense their information closely, I have copied their 
tables of answers, both as to effects observed from, and the proper methods of 
planting wind-breaks :— 


-. 


54 


SUTIeqOYT 


oY} SUTTTE7 OU.,, 


<sdeus ploo wory s399}01g 


‘pooy ‘gonads AvM10 NY 


*pooxy ‘gonads AeMION 
, SAVM SNOTIVA UL [BIOTOUSd SI JSOLOJ ULOTT 
uorz0j01d oY} 4eyy uTeyz00 ATOA We T,, 
 peqooeqord ere 
oy} o1oyM IoyYy Seas purys Loy yeyg ydooxe 
‘9019 JO Y}JMOLS O43 UL SOUSIOYIP OU 998 T,, *qSO10J [RAINY NT 
‘poroyyes ATIsvo orour sopdde 1oqUT AA 
‘LISUOT UO SUR SJINAT  ‘“LOT[AV 41eqS SoOLT, ‘pur, PooMYoveq 
"qs010J Tengeu 
“pooxy ‘gonads Ae M.10 NT 
*YVoIqpuUIM UOT SPOl GT 0} QT OJ mous) 
‘STTRJPUIM TOMET “YVOAGPULA IvoU| *f 181 ul grede “43g 
rotjaee skep jereaes pouedis “pue pourossorq|gos ‘*A4 uo sonads 
savy ‘solm1eq pue saved ATTeroodse ‘sqyimay AeMION JO MOY 
"IOISVO IOGR] opusy)  “4se1Oj [einqeu 
‘poATT aesucoT pure oatjonpoid AyTuIosIun| pur ‘sq[oq poxtut 
9LOW SpALVYOIO TopusyY  ‘“sT[VJPUIM JUOAeIg ‘gonads AeMI0N 
“poox) |*ezIA LOGIe UeTIIqIg 
"p[00 BIOAOS WOT] SSOT ON 
"S][VJ-PUIM UWOTJ SsoT sso] “doz0 posve10uy ‘gonads AeM10 NT 
_4svoq pue UvW Jo 41OJWLOD OYA IOJ nq feng) ‘suo9dTSIEA9 IOYYO 
-[no yInaz ut ATUO You ‘souKZIOduIT 4ysvA Jo svipue your, uvedoinq 
‘AIJUNOD SITY} UT ‘sYVoIQPUIA PIVSOT OAA ,, ‘gonads A@M10 NT 


"qSOMI[}.LO NT WO 


"yevorq pur A 


‘HATING SLIWANAG 
ALIA LEI 


‘gonids £eMro Ny |‘sdais ‘symMay rag 


‘sotddy 
"[BI9U94) 


"‘sotove J 


*q80.10J [BIN{eN |‘sotddy ‘sedery 


"ur GT nog 
OLIvJUQO 
exe] uO 

"UO "'T *OS 

‘UL OT JNOGY 


oP 
"SOTIUI g Jnoqe— 


‘pL, pue SE), Ul |rTT eooUNg puveNs 


qos sojddy 


‘sotddy 


-Tepuvueg Jo "NT 


“OLIVJUQ 
yey uC 
o1lequO "T'S 


‘[eIouey| “WOT ynogy 


‘OLIRJUQ YR] 


‘Ter9UeH) JO YYNOG “WZ 


‘sqIMaj [[VUIS 


‘soouIn’) “sivag 


‘jug ‘soiddy 


‘sun, 


‘sojddy 


SPUDIITY: 


‘UMOIS YINIJ 
JO. SPULSE 


“O1I2JUO 
eyey ynog 
"ug qnoqy 


op 
op 
“OLIeqUQ, 
oyey yyNog 
"mg ynoqy 


“IOyeM JO 
SOIPOd OPAL 
04 soUeIEJOI 
Ul UO0T}ROO'T 


“NOM 


“NUM 


“Spur 
qS010A08 
IO Surprieacilg 
jo WOTZDOIIG, 


WROT ABIS Pug 
‘ysty ATION 
‘weo, ATjoavis 

pue Avg “UST 

‘TOARIS OF 
SuIsURI ‘ULROT 
pues ‘ysty 
cero UT Tx 

‘odo[s "AA OSpII 

yory Aro A 

‘MROTT “ep, oro 

SUIPUNOIINS sv 

UOTPEASTO oUIeG 


“SUUVO] 
Apues pure Avryjo 
‘SuTT[or ATIYSITS 

‘weol Apurs 

‘Su0148 

‘surqe[npuy) 
"WROT 
pues ‘ystyy 
‘AQT “purl 
SuIpUuNoLINs 
SB [OAD] OULVG 


“SNOTIV A. 


‘Tog pur oqig 


SUIyIOg “HL: 


“‘snpos 


‘SILION “GH 


“DUypayy 


‘staeq "0 °S 


ae) 


‘QvouM “A i. 


"SUDa)L) 


‘AouqtyM ‘dO 


"S$ DOLMNAT 


‘uundg "A -9) 


“gL00490'T 


“HIPIO “ME 


"SLayMOg 


‘UUeyL T, "A 


"YQloND 44 


‘suOg 2 
suvUIOO “*) L 


“LOqSOYOOU 


‘Z4UOM “ft 


“LaqSayooy 


‘gsnoy SULAIT 


"Uaqsayooy 


‘Arreq Yo1yeg 


“UTAUTSAC 


‘SUVAUGGNIM OL AIAVAOAVA SHONTIMACXY— T 


“MUOA MUN NI ‘*V 


1oO 


cs 


—— —  _— eS SSS 


*pozoo}ord 
918 $901} BIOYM SSO] J[VY OLB ST[VJPUT AA 


jg 

e jo onjea 9y3 jo pooutAuod ATYSno10Y44 

Wey ,, “yeorqputam4xoeu ore sodeis oatyonpoid 

qsour oyy, ‘soyyeom pjoo Area ur sooeid 
peyojoid Url Jeysty .g sl oungeiodwey, 

‘doio [[Ny & pey paeyor1o peqoojoad 

eyy ynq ‘usetos jo 480M UO dos oyy jo e10UL 


IO Jey pofkoaqysep ‘ouity SUTUTOSSO[q UT puTA 
"MN @ avod UTYIIOD B UT «eT? SUTUTOSSOTG 
ut Ayjetoodsa ‘spulam plod Wor syooj,0I1g 
“O01 
IO JINIJ YYTM PoOpvoyT UsyM soo1} Jo SUD[VeLq 
sjyusAoid puv ‘Yo Sutmorq wtory yinaz sdooy 
‘Spdiq sosvrnoouq ‘“[IOS ot} Woy UOTze 
-10dvAe suesseTT “MOUS SP[OF{ ,,,Yo UMo[q 
SULO WOIJ FINI JO FUNOWIL OHAL[ V SOAVG,, 
Bp IO? 
jo syooyo wor yoojs Arosinu 8q00901g 
=Piey 
wlorigj yooys Arosanu 0} Aanfar ssoy yony 
‘SpUTM IOJZULM P[OO 
Aq poanlut ssoy yeorqpuIM oYg TvOU SOA, 
 pesorqsop Apurewu 
useq Avy spnq ‘uoTyDeqoI1d OU YIM pley oy} 
ut ‘ sutids sryy [[NJ Wosso[q [[IM soeoty,,, 
 901y4 Jo yno zvaf ouo [rey ‘posodxe pur 
[ios poos se ATTenbo uo ‘s1oyjo oTIYM ‘{Iey 
Ayorer poyoojord os savod pur soafddy,, 


, dors yored eyy 04 
[eroyoueg useq sey ‘yuUIYyY T ‘4[Nser OL, 
"SOAVO] 
puv MOUS SUTRIY “plod woIZ spnq qIMIz 04 
esvulep 07 AFITIQRI] SSO] “ST[RJPULM 10M iT 


‘preyoio ofddy 


‘gansopoue 
gonads AVION 


"489M 01} 
uo gonads AVMION 


‘sqS010J [RINIvVU puUe 
siejdod Apaeqwory 


‘gonads AVMION 
pur sojdeur ‘supa 


‘gonads AVMION ‘9048 Arosan Nf 


‘gonads A@ MIO NT ‘79038 ArOsINN 


-ysom uo gonads AeM 
‘ION JO MO 9TqnOG 


‘yyatou 
uo SSUIp[Ingq Ue 


"qso10J TeVIngeN 
Reo Ole Or 
qgno ydoy ‘espoy 
esonids ABMION 


"MS Pus “A 


“URSIYOTYL OFT 
‘sotdd y|Jo o10ys 4svo UC 


| 


“URSTYOTAL OFeT 
*[e1su94)|FO BLOYS JSVvo UC 


‘URSIYOA, OFeT 
‘solpove g|JO 910Ys8 sv UC 
"WRSTYOTIAT 
eyey jo 
‘soyoveg| Yueq 4svo UC 
‘SoTLIOYO pue “IOATY 
godeis ‘saved ; Uospny jo 
‘soiddy qseo ‘UL gy ynOgY 
*gdO10 [,U0S OST? 
oP 
‘oer vowp 
-UOUQ) 180 N 
‘oyery vontvg 
*SIB9q|JO 109 “HN TBO NT 


UTRIS PUB ESVIS 


‘oye esnkery) 
‘gayoeog|fO pue YINOS FV 


"O1le4UQC) 
‘srved eyey Yynos 
pure sojddy ‘Ww OZ Wnoqy 
‘Ww g ynoqe— 
_ ‘sotdde ‘TT ‘ueg pue 
pue soyovog | venkep “qoq 
‘sodvis TT VyNoy 


uo 4sor0F [VAN{eN | ‘goTdde‘soyoveg|Jo pus ALOU 4V 


"180M 


‘yyst1dn eroul ore pur ‘peqoor ATUIIg\oYyy Uo paveyoIo oeTd 


9IOU 9WI0D0q sad], ‘S][VJpUIM JTOMOW 
*"y9098 
Azosinu Sutforjsop pue deop 009 SuIzoorj 


WoIJ puNnoIs sJUSACIG ‘S|[VJPUIM JOMOT 


2 \ 


.. ne ae . er =, _—— ee 


-de poquejd ATeso[O} ut jos soqddy 


ceoeer eee eee eee eevee 


‘SOpTU g qNOq YW 


"CV OT ‘ST voousg pur 
enorepueury 

"90q AVA DPTTAL 

‘ys Arosanu 9) ‘oe enstep 
-uvuey UG 


S}INIJ PIVYOIO 


MSM 


“MSM 


‘Apueg “Ystyy 


‘Apueg 
"ysty Ato A 


‘Apureg 
“ysty AIO A. 


‘purg “UST 
‘ureoy ATTOARIN) 
‘spur, quoor[pe 
aaoqe 499} ODT 


dy 
UL[ABIO ‘spuy yuo 
-e[pe 88 [AQ] 9UIeG 


eesoereer ee ee ee @ 


"YStyy 


‘urvoy AT[OARLD 
‘ureo] Apg ‘spury] 
quooe(pe uryy 
roysty AYSIS 
‘ureoy ATO 
-AVIX) —“HOT}BA 


“OT9 “93009 92001 


‘ueoy AAvayy 
‘odoys "AA pur “y 


ed 


“Wann FT Yyynoy 
‘Aoqieg “HT 


“waan AT yynogy 
‘Tefpa “fH 


“wan yynog 
‘usWIopury “47 


‘wawnyT yynogy 
‘UOsqIyy) SseTeYyO 


"quayy 
‘Tod iL‘) 
‘asnowshigy 
‘TToMOd “VW A 
‘asnow.ligy 
‘quey AuoyQUYy 
‘shurudg wor 
‘SeUlO"“LL, “f° ‘fF 


“PODYIT 
‘Trepurig “@ ‘d 


RUA 
‘99912 H “IV 


007.4090 44 
‘UOsIsIg “M “OD 


UUW) K WoT 


‘MOUG "fy "1K 


"a19SDQ) DIU 
‘99d ‘fH 


“pn brinpunwnyp 


‘YsI) “lesueayT O “A 


FM} ; ny ie 


56 


( QHVJUBAPR 4vVoIs B ST II YU T,, 
‘s10yjo uByy podeys 
199J0q pure “IOTYA[VOY 91e s90q} poqooqjoIg 


‘saved pue sopdde 10J pooy 


Le) 
‘g0013 paqooqord 
Moj B puv osoyy 9dooxo AAIUTOTA SITY} UT peTTey 
spreyoro [Ty ‘saeof yy Sto UI 99UO 4nq pois 
sey doro yoreg,, ‘plod Worf syooqyorg 
‘qINIf IOITBJ Pur $9014 
AyReoy oLoul ‘YRoIqpuUrIM oy} }xXou opis UC 
tS Ot 
dn Sutkap u1ory puta syuosord ‘seuruins uy 
_ pesodxe osoyy ueYyy Ysery oLov Yonw yno 
Surtoo squryd ,, peqooqoad oy} ‘mous sployy 


‘sdvus plod wor 89014 8390401 


<,'1999OQ, SJSOIZ OYJ PULISTIIM 
‘yulyy J ‘pur ‘spavyoio 19430 At se YonuI sv 
spura oy} fq poqooye you 010M 89014 OILY, ,, 
"990.14 
sqoojoad Ayyeore snyy pue ‘Mous suTeqzoy 


‘q1n.aJ 


jo Jo Surry oy squoaorg = ‘“Mous SUTRIOY 


“dH ATUAC SLIGUNAG 


rad dae oy blo 
‘sosoutnb ‘sett 


‘pareyoro ofddy| -reyo ‘soderxy “puel[uy 
‘saevod 
‘gonads Lemon] pus seiddy “‘pueluy 
‘gonads 
kemION pure 4soro0j| ‘soyovod pur 
yyMois puossg | saved ‘soiddy ‘purluy 
‘sospoy a41A 1oque ‘s1vod 
pue oonids Aemion, pure soiddy *purl[uy 
"qSo10J ‘soyored 
Y4MoIs puoseg pue sofddy *pueluy 
‘g901} snonploep jo | *sqyInay Ysnq 
MOI puv 4soL0Z “4eN| pure solddy ‘purluy 
“YSty 409} GT OF ZT “WesIyoryA 
‘sespoy ‘sodvis oye] jo 4svo 
eonids AvMION |pUue SjINIy YSng]| sdo[TU OF 
UeSTyOrAL 


‘sodeis pue | aye] jo 4svo 
‘qs010J [VANZeN |Soyoved ‘sotddy|setim QZ ynoqy 


“UeSTyOTAL 
P38 | JO 4sBo 


“qnuI04yNq 
‘sojddy sett Gz ynoqy 


pus qynuyea yor 


‘sunt d “UVSIYOII 
‘qSOT0F [RINgeN| pus soyoveg eyxeyT uO 
‘guid yoqo0g ‘savpdod ‘goyoved ‘URSINOIPL “T 
quioryy ‘4so10y “yeN| puesojddy | jo WH spor 06 
‘I04eM JO 
"YROIQ PUL AA ‘UMOIS YINIJ RIIPOg OBIT 
jo puly jo spury 0} 9DUETEJOI 


“HN 


“MN 
“MSM 


“MSM 


“Spur 
48910 A08 
Io suryreaoid 


Ul UOIVIOTT [JO sUOT_IOOIIG, 


“panuijuUoj—'SUVAUNAANI NM OL AIAVHOAV AY SHONATYAd XH 


“UNI 
‘SITY “d “a 

“UnLIp F 
‘UoqsIUIpY “ “Cd 


‘LavoH USI 
‘urvoy Avo 
BUOIJQ “poqjea 
-9]9 JeyMeTog 
“ARI 
‘ysty Ar9 


‘LOQAP WU 
‘uIMpreg “dd ‘“f£ 

“LOgQLy WU 

cece rece recces ‘qqo00g ulgsny *¢ 

‘mvoy = ATTOAeIN 

‘spur, sututol |vagzsayouwn pT 

RP eee de a Oe ‘SUIAIEM “CO "TI 

‘oInsOdxe * AA "S| ‘a7pasauo fr 

ureo] Apus‘ystyy adt0n “fy 


‘uvoy =ATTOARLD 

‘spurl sutulol pel ‘oozmun yy 

SV [PAST OUIBG ‘suIBvEID ‘N ‘*¢ 

“AeTO ‘spury 
8 utolpe ueyy 10) abpnw)y7, 
-YStY 9J300T 04 0G ‘sokeH "H “H 
"WROT 

ATJOAVIN) “SPURT 

SuIpunosins sv|‘spidny puniy) 

UWOTJVAVTA IUIeG Testveg “T'S 
“mwogburpvy 


‘USTH| ‘OTYO9*INOW “OD 
‘Apueg ‘oye |'sopbnoq 
"qe “4 OOT 99 08 ‘r0pAeL, “Af 
‘[IOG pue® 9419 ‘AHAUASAO 


57 


_WOYY WOT 9SeJUBA Pe 
yonut pul plnoys om ‘seery Jo SMOI poos 
YQIaM porepiog stom skUMYSIY INO [[® JT,, 

‘pues 
pue Mous jo Jo SuIMo[q oY} sqUSAIG 
.Spodser Auvut ut yuejzoduir eqinb ,, st 4soM 
ey} Uo punois YS, ‘sT[eJpUuIM JEMO TT 

eee 
AJaA 0q p[NOM 4soM pu YQIOU 9Y4 UO yRoIG 
-purImM ® ‘a10A08 ATOA ST PUIM OY} 910 AA ,, 


"S][VJPUIM IOMOAT 

"poqoojord [Jom 

es0y} UI JO MOTG MOF OTIILM ‘sprvyoro posod 

-x9 UI Yo Sutmoy7q ,, dois o1itque eyy j[ey-auo 
uvy} crow ‘sr1vof ouros,, ‘ S[[VJpUIM JOM 


“CHAUASAQ SLICANA 


‘URSIN T -upbryoupy ‘uaanyT “gf 
°$9014 490199 ‘Te1eusy|jo e10ys “| uO) “MSM *TeIoues UT ‘s01u0y, “ff ‘OD 
| URSTYOTAL “TT “Apurg| unbryoupy “waxy “Go 
"onpoy WOIISIOAT ‘soyoveg|jo e10ys "Y UO] “AAS ‘Ysly ‘uemyoAg “9 ‘VW 
‘oyery vooueg “DraUayy 
"[RIOUNS UT ‘[Te1oues uy] jo pus ‘NV “MN ‘[Rr9Ues UT ‘puowwry “Vv 
‘ayer vooueg “aapunqy 
“LOQUITY [VINZ NY ‘[e19U0S UT] JO ysoM “UE "MN ‘[e19UeS UT ‘AWTY “O “M 
‘suintd *OlIeqUC) | 
‘aspoy, pure serzeyo eyeqyT jos “pUripe WT 
gonads Avion | ‘sotdde ‘savog jsoptut OT qnoqy| sss tt ‘wo, AeIO ‘onsog ‘qd 
‘spoq 1a4,oys ‘srvod O1LeJUC, "1998Q9,4 1894 
[elogy1e pue syso10,q] pure sojddy jeyeryaevou Atoq[ ssc? *[e19UNS UT ‘SHOOM ‘'C ‘O 
"10YEM JO *SPUIM 
“pearosqo ‘peATesqo jIndj] soIpoq osre, |qser19A0s purl . : 
Yeolqpuriam jo pury}] jo spuryy 0} 9OUDIOJOI surreaoid TOS Ree eats papel eis 


UI UOTYVOOTT 


JO UOTJOOIIG 


‘SUVAUTANIM BUOAVAY HOIHM SNOILVAUASAQ ALINIAAQ—'Z% 


6 F G v G v 

T OT i 9 v 9 

& 6 & G -§& vi 

OT 16 LE LT 8 16 

“JOY ; 3 . 
jo sorpoq Aq Sian aeaeree Keo | ¢ ae qyst ean ere 3 ety ysry 

Se A A Bees Ayueptas ‘on | Burddnov0 ‘ony Sates wr ADS ecactebatnsve tors lee ymumaen eae meen 
AyQueptao “ON | ; : 


‘| FIAV], dO AUVWWAG IVMLUvg 


9 ORS Se DI OO OLLI g OS) jo WOTZU94OY 


TI vececeeessCgrrerpUIM JO SUTUOSSOT 

AR Sf eerste ae EOO wody U01}09401g 

Le weir coce G8 Sn a oe eC OU et 
"SIA TOS O 


jo roqum yy CHONATYAdIXY SLIAENA | 


‘oyeyT 


Seay =: Pr : 


: “pnb puDuDy 


, U0Tq0990I1d OU BABY, 
0} 480q OY} SI 4I Koyovod Joy 4eyX pu T,, |i Sie stork ‘sopovog =: |ensiepueue~puo| “MSA "YSI ‘rosuvATIA “OD “MM 
_ {USYOIG 4SVOT SI PUIM OY} SLIOYM 4SOq 9T]4 ‘Ouy T qseq *surqjor) 49-40 NT 
op sodeis yvyy SOUIIy OUlOS POoTJOU SAF] ,, “q8OLOJ [VINIVN ‘sodery so[IuL g ynoqy "MS IE te BAG es Sag > ‘AoulvA “TW 
(4S0L0J OY} JO SpOd U0 UTYATM 
qso1o0d oy} pus ‘uns pue puTM 943 09 posod 
-X9 4SOUI 910M $90I4 OY} OLOYM OLOM soyoved ‘sotddy ‘quQO "TJ ‘S ‘mieo] Apueg |*podyooug 
pue sojdde yyoq Ul sq[nser 4soq OL,, ‘qs010j [RANQYNT| PUB SoYoRog |sSeTIW OT WNoQY "mM "Ysty ‘spunuipy "¢ “N 
_ SUT[[OILeq 1OF 
giqeqins 19Aou ‘rolZeyur pue Aqjouy ‘AuIIOM “meoy ATTA 
sXvMj[@ s= puvlpoom jo osoe1d ey pieMo}y ‘OYeT IOATIg Jo -AeI) ‘ornsodxe 
paeyoro oy} jo yaed oY} UO UMOIS 4INIJ|"4S9 AQ -YIIONMYIION ‘9 ‘Ur pF yN0GY AP'S ‘“poyeal'a7297sn0 
ey} 4eyy e[qvoorjou ATOA u99q sey 47 ,, [UO ysomoy [BIngeN ‘sojddy pueluy "MN'M J-9[9 ) FUYMOTIOS ‘80H "H ‘0 
coat ee 
SSe] O10q pu paxeyoIo yy Jo soUR[eq oY} 
UvY} SWIOM YIM pPoySOJUL OIOUL OTOM SMOT "489 AA. "qUQ “J ‘OS "O80 YON 
[BIOAOS IOF SpOOM OY} SuoTe 8901} OYT,,, |WO ysoroJ [Vangqe} ‘soiddy goyIur Gg ynoqgy "mM er ape ok aa “p20 1B08O 
"WIROT 
"150M feo pue Apueg 
oe _SJOOSUI oTOUI oY} ‘1044eUT TEYZO pue| pue YON ‘“qseAy ‘soyoreg ‘UO "T °O9 -pury Ssurutol | *asoyy 4740 NT 
1d ysnaq ‘se0udj [red ‘SyVoIqpPUIM S10 OYT,,, |UO ysetoy yeIngeN| puesojddy sepium ¢ ynoqy "M ~p¥sB[PADTOMUBG ‘ejodyoqey) “004 
‘Ioljrve pue o1owi [ley sotdde “*soyoved "qUO “TJ “OS ‘homabpry 
pure Ayjl1y} Ssoy $017 ‘YBOIQpUILM OY} 4XON ‘qso10j [eangeNy| puesejddy |sojiu g¢g ynoqy "Mm ‘ureoy Apueg ‘sllieyy snipne 
L < p2qejord N 
O$ JOU O8OY} UOT] 4INIJ IO $997} UI BOUIIOTIp|pure “AA “GY UO ospoy “O1IvUO ‘uvol Ayjoaeap]ewnfarayy 
Aue yoojop 0} o[qe uUsoq you o9ARH,, esonids ABMIO NT ‘90uIn?) ‘Ty aeou AroA; “MSM *[OAO'T ‘ueupey ‘qd ‘Ss 
_sutom AI9A pue ‘UION ‘saved "qUO "JT ‘OS *g.L0dyoo"T 
1ojoo 100d ore spoom oy3 yxou sofddy,, [uo sero} [einzeN pure sojddy |sopiu oT yoqy “MS SE Saas ‘sonbet “WH 
"I9YVVM JO *spUIA 
: ; *yeorg pul ‘UMOIS JINI goTDOg OsIRT |FSOTOAOS puUe! , : 
GHNIVISAG SAIMALNy a - Se jo ee 04 souazejor |j Surpreaerg [PEC ae Ls qHAaIRAO 


ul UOTyBOOrTT «=[fO UWOTJOOIT 


Fa a Oe eS EES Se 


‘SUVHUEGNIM OL ASUMACY SHONGIUACXY— 'P 


59 


~ voseyueape hue) 


JO SI YVOIQPUTA [SUIS B 4VY SASTTEG You Oo” 
‘uotqoojord. qnoyyiM [je ATTenbe op of wey 
UMOUY VARY Pus ‘JOM OP 07 “MA PUR “MN UO : ie 3 C 
spoom Aq poqooqoad spreyo10 UMOUY SAPFT,, eQROdOF (WLI Ne eta tet ‘pueuy| - tues Fe ere ee ee eee ae 
eee! CLROITOTPL “'] ‘your ‘sprdiny pwn.) 
-puUTA 944 yxoeU sioquTM poo Aq peT[Pysoorp, [oo OS rte See ‘soyovog = |jo'q ‘Weg ‘qy “AS ‘yaryq| Ss Coat “WLP? 
. poanfurun orem Aoyy : 
pue “4svo oy} uo szoyoIyZ Suryoojord YIM 
spreyolo yoved [v1eAes MEST “4INdj SUTIvOG 
ueqjo pue sATTe O1OM so0r] 949 ‘UOT}ASTO 
aules 94 Jo seoetd posodxe uo TIM *‘ 104}0q 
ersyt[ porez ofdde urmpreg ey} pur “por[hy 
Tv o10m AoyA ‘sqJoq equim yons jo epts 
q8¥e 044 UO poyenqIs o19M so0ry yovod 0A 
-O10Y AA ‘SYBOIQPUTM JO sdUENFUI oY} poAres 
-qo ATosoyo puv ‘setjyunoo Sututolpe puv JUS yy "URSIYOTIA 
jo qaed oS51¥] & IOAO poT[eaer? [ ‘E-ZLST Jo : yey jo yseq -youpy ‘sprdoy puv.uy 
IOJUIM POO OY} SUTMOT[OJ LowWUINS 944 UT,, *[eroued UT ‘soyoveg = soyiut GZ ynoqy “AA ‘jetoueS uy, “Yoo "N “AA 
‘podvoge oavy AVMB 4SOYJIVJ O80} 
YoryM ‘1e4Toys oy} Jepun AjoyeIpotimi usp 
$901} UO UMOP 079908 0} ATOYI] ST AVM POO & -youpr ‘sprdnyy puoiy 
sv ‘O[QvIIsep JOU oI SYVIIQPULA FLY} poorse “URSIYOIPA] ‘“Kqoro0g “4104 
[l@ orom ‘morieg uyor pue ‘“[[es1veg “J 2 OyVT jo 4seq Kore A cu puery 
‘o “plepIey “M ‘SPYUQ ‘HOOD “N “M>> "[eLOUNS UT ‘soyovog = |sopit Gz ynoqy “A  ATpoaery ‘ystH Jo sxoquIOpY 
‘URSIYOAL TY ‘youpy “waanyT “og 
2 “AqSoay OLOTA 55 “qSOLOF [BANG NT ‘soyoveg JO O1OYS 48V9 UG “MSM “£pueg ‘USI ‘ueuyohq ‘S'°V 
_ kejd oor sey pura oy} e104. UY} UOTIVO ; 
-oT peqoojoud v@ ut ‘049 ‘seyoved ‘sedvis 04 ‘TT sopozeoueyg ‘sapaqpouDyg 
osewep o10W Ivy op sysorz Surids 047] ,, "[p19UNS UT] ‘“[BLoUes UT JO pUo “MUG [erree scree -er9ue UT 00 “Vf 
‘OllvJUQ ‘TT ‘0S 
"soyoved SOTIUL Q ynoge “U0psUnarT 
‘£UIOM OL0UL FINI ‘Teroues uy] puesopddy | y weseIn UO] “MSM Jexoues uy] ‘surydoH “M 
“1946 M “es *SPUIM 
' "poALasqo “poAaresqo SeIpod esre go1dA08 DUB 
Oe Seca fe pury rae jo sous 04 ue gee er ces HSH NAGELS Sate EG) 
UI UoTyROOTT | Jo UOMD0IIG 


‘SMVHUCAGNIAA OL ASUHACY SNOILVAYASAIO ALINIGAGQ—'s 


aa A a fi - = aw —T ‘ ~e Wag t 


60 


II.—PROPER LOCATION AND MANNER OF MAKING WINDBREAKS 
I.—The Location. 


The answer to this printed question must vary greatly with circumstances 
and with the kind of fruit. Some localities are greatly exposed to prevailing 
winds; others are screened by hills or sheltered in depressions, and do not need 
screens. But our hardiest fruits are better off with some protection—J. J. 
Thomas, Union Springs. 

Where we have occupied grounds with a western exposure, we have usually 
planted lines of Norway spruce on the western border. * * * How to avoid the 
severity of the west winds has been a constant study with us—Patrick Barry, 
Rochester. 

Wherever the orchards or small fruit plantations would otherwise be ex- 
posed to strong winds.— W. 7. Mann, Barker’s. 

Where the wind has a sweep of a mile or more.—B. W. Clark, Lockport. 

Under all circumstances with which we are acquainted, peach trees should 
not be planted nearer than five rods from a dense windbreak, or the drifting 
snow will break them down. Apple trees may be planted some nearer.—(eo. W. 
Dunn, Prerce’s. 

Should plant windbreaks for all fruits except apples. No telling the good a 
windbreak will do.—C. H. Perkins, Newark. 

Where there is a long exposure to west and south-west winds.—A. J. Hulett, 
Rochester. 

Under all circumstances where ground is exposed to severe winds.—Irving 
Rouse, Rochester. 

In all bleak locations; also to a moderate extent as ornaments and for 
general protection.—S. C. Davis, Medina. 

Where an orchard has a northern and western exposure.—L. B. Norris, Sodus. 

lst. Where it is impossible to get a good exposure; 2d, where fruit is 
planted which is especially liable to loss from wind, as King. apples or Duchess 
pears.—H, J. Peck, Seneca Castle. 

Upon a site that is exposed to a cold and bleak north or west wind.— 
C. W. Prerson, Waterloo. 

Where orchards and fruit plantations are so situated as to be exposed to 
cold bleak winds; in fact, in all exposed places I have no doubt windbreaks are 
very beneficial —Anthony Lamb, Syracuse. 

On all elevated, exposed locations, in order to hold the snow more evenly 
over the land and to prevent the evaporation that takes place rapidly with a 
high wind. Also to furnish nesting places for birds—Ceo. 7’. Powell, Ghent. 

In all windy places.—D. Bogue, Medina. 

Where the wind is very severe, a windbreak on the north and west would be 
very beneticial—_ Wm. C. Almy, Dundee. 

In exposed places where sandy ridges are liable to blow away.—A. S. 
Dyckman, South Haven, Michigan. 

I would set nut-bearing trees on the north and west of all fruit orchards, 
for protection and for the nuts.—S. M. Pearsall, Grand Rapids, Michigan. 

Where the snow blows off—Geo. C. MeClatchie, Ludington, Michigan. 

I would recommend them wherever land is exposed to raking winds, first 
for retaining snows on the ground; second, to protect fruit from winds.— 
J. F. Taylor, Douglas, Michigan. 

In my situation I should want the windbreak some forty to eighty rods 


from the orchard on the west, and extend to the north. Do not think it would & 


' 
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be safe to plant one close upon the west side of my orchard, for fear of still air 
settling down over the break —H. H. Hayes, Talmadge, Michigan. 

For all small fruits especially, for all soils and localities—J. NV. Stearns, 
Kalamazoo, Michigan. 

Where the land slopes to the prevailing wind. Should want it only high 
and thick enough to break the force of the wind, not to produce a dead calm, 
—R. J. Coryell, Jonesville, Michigan. 

In all exposed situations.—L. D. Watkins, Manchester, Michigan. 

Would plant my hedge on the side where most exposed to high winds.— 
J. Austin Scott, Ann Arbor, Michigan. 

Wherever the grounds are exposed to the south and west winds.—WD. G. 
Edmiston, Adrian, Michigan. 


2—CHARACTER OF A GooD WINDBREAK. 


We have usually planted lines of Norway spruce on the western border. 
Sometimes a line of European larch is planted with the spruce. These and the 
Scotch and Austrian and white pine are all good for windbreaks.—Patrock 
Barry, Rochester. 

Evergreens are certainly preferable to deciduous trees. Judging from ob- 
servation, Norway spruce in single row planted two feet apart is best.— W. F’ 
Mann, Barker’s. 

We should recommend the Norway spruce planted in a single row from six 
to eight feet apart, or set four feet and every other one removed in a few years. 
If the location is much exposed, we would recommend a row or two of maples 
on the windward, set from eight to ten feet apart in the row, the rows being 
from ten to fourteen feet apart.—T. G. Yeomans & Sons, Walworth. 

The best kind I ever used or saw, was a good Norway spruce hedge set close 
enough together to make a tight break, and trimmed back until they had formed 
a tight hedge, at least ten feet high.—_#. B. Norris, Sodus. 

I do not believe that a solid windbreak would be desirable, as a circulation 
of air is necessary. We need only to break the power and force of the wind.— 
Geo. T. Powell, Ghent. 

Evergreens.—Norway spruce, Austrian pine, Scotch pine, etc, planted in 
wide belts and not too close, but irregularly, something like nature.—A. Ham- 
mond, Geneva. 

Something tall but not too thick, that will allow a free passage of wind, but 
moderate its force. I have some faith in Lombardy poplar trees for this purpose. 
—A.S8S. Dyckman, South Haven, Michigan. 

Norway spruce every time, set four feet apart. Keep well sheared and you 
can have a perfect hedge as high as twenty or even thirty feet—J. Austin Scott, 


Ann Arbor, Michigan. 


GENERAL SUMMARY. 


1. A windbreak may exert great influence upon a fruit plantation. 
2. The benefits derived from windbreaks are the following: protection from 


_ cold; lessening of evaporation from soil and plants; lessening of windfalls; les- 


sening of liability to mechanical injury of trees; retention of snow and leaves; 


facilitating of labor; protection of blossoms from severe winds; enabling trees 


to grow more erect; lessening of injury from the drying up of small fruits; 
retention of sand in certain localities; hastening of maturity of fruits in some 
cases; encouragement of birds; ornamentation. 
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3. The injuries sustained from windbreaks are as follows: Preventing the 
free circulation of warm winds and consequent exposure to cold; injuries from 
insects and fungous diseases; injuries from the encroachment of the windbreak 
itself; increased hability to late spring frosts in rare cases. 

a. The injuries from cold, still air is usually confined to those localities 
which are directly influenced by large bodies of water, and which are protected 
by forest belts. It can be avoided by planting thin belts. 

b. The injury from insects can be averted by spraying with arsenical poisons. 

c. The injury from the encroachment of the windbreak may be averted, in 
part at least, by good cultivation and by planting the fruit simultaneously with 
the belt. 

4. Windbreaks are advantageous wherever fruit plantations are exposed to 
strong winds. 

5 In interior places, dense or broad belts, of two or more rows of trees, are 
desirable, while within the influence of large bodies of water, thin or narrow — 
belts, comprising but a row or two, are usually preferable. 

6. The best trees for windbreaks in the north-eastern states are Norway 
spruce and Austrian and Scotch pines, among the evergreens. Among deciduous 
trees, most of the rapidly growing native species are useful, A mixed plantation, 
with the hardiest and most vigorous deciduous trees on the windward, is 
probably, the ideal artificial shelter belt. 

L. H. Batey. 


FORESTRY FOR CANADA. 


By H. G. Jouy DE LOTBINIERE. 


The forest does not only supply the invaluable commodities of fuel and lum- 
ber, it exercises a great influence on the climate, and on agriculture. If science 
has not yet admitted that the presence of forests increases the rainfall (by con- — 
densation of vapour held in the atmosphere, owing to the lower temperature of 
the forest land, or by other means) it is universally admitted that the forest 
regulates, throughout the year, the distribution of water in our streams, contrib- 
utes to retain the moisture favorable to vegetation, retards evaporation, and 
checks the effects of drying winds. 

Unfortunately, it is only after the forest is gone, that its value is truly ap- 
preciated, as in the south of France, Spain, Italy, Greece and many other countries, | 
“once fertile, now barren and unproductive. The two great extremes, long drought 
and disastrous inundations, are due to the same cause, viz.: the wholesale des- 
truction of the forests, especially on the mountains, the birthplace of the streams. 
The soil of many a fertile valley is now hidden under a thick bed of sand, gravel 
and boulders (as we often see in Switzerland) brought down by torrents from 
the mountain slopes, where the trees which once retained the ground with their 
roots have been destroyed. The rain, instead of soaking gradually through the 
‘moss, vegetable mould and roots, and feeding, by degrees, the springs and streams, 
‘as it did while the forest lived, rushes down to the valleys below, as it falls, as — 
from the sides of a roof, in irresistible torrents, carrying with it the ground that 
nothing now retains on the steep mountain side. 

It is most inter esting to follow the work of re-afforesting carried on, princi- 
pally in France, on the Landes for nearly a century, and on the barren mountain 
slopes, and to notice their beneficial results. The efforts of the “ Ligue du Re- 
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-boisement de 1’Algeria” to repair the harm done in Algeria, by the burning of 
the forests on the slopes of the Atlas, deserve the warm sympathy of all those 
who can appreciate perseverance and devotion to the public good. 

But the subject before us to-day, is “ Forestry for Canada.” It is difficult to 
awaken any interest in the question among us. We are apt to consider Forestry 
as a superfluity, here, as if our forests were inexhaustible. They would be so 
(saving accidents by fire ) with judicious management and sufficient protection. 

“The aim of Forestry is not, as many believe, to preserve trees forever, or until 
they decay and fall. Quite the reverse ; it is to select and cut down every tree 
ripe for the axe, making room for the young growth, and thereby insuring a con- 
tinued reproduction and a steady revenue. As it is, we are not only spending 
our revenue, we are drawing largely every year upon our capital. 
The pride of the Canadian forest, the white pine, is getting very scarce; the 
‘proportion of first-class wood is decreasing year by year, while the distance from 
which it is brought is increasing. How many mill owners, who would have 
scorned sawing spruce logs a few years ago, are only too glad to get them now, 
_and though spruce reproduces itself much more readily than pine, we can foresee 
the time when it will get very scarce, at the present rate of cutting. 

The late James Little, of Montreal, who was the first to sound the alarm, 
“deserves to be oratefully remembered by Canada. When every one treated our 
‘pine as if the supply were inexhaustible, he was the first to call attention to its 
rapid disappearance. His warnings were met, not only with indifference, but 

with ridicule. Now, the eyes of the most sceptic are opened, and they must ad- 
mit that he was right; but it is sad to see them turn around now. and affirm that 
it is no use devising means for the protection of our forests, because there is no- 
thing left in them worth protecting. There is still a great deal left worth caring 
for and improving. It is late, but not too late. 

It is a good sign to find in the Dominion Statute Book, 47 Vict., cap. 25, sec. 

_5, proof that the importance of preserving the forests on the Rocky Mountains is 
well understood. The Governor-General-in-Council is empowered to make pro- 
visions “for the preservation of forest trees on the crests and slopes of the Rocky 
“ Mountains, and for the proper maintenance, throughout the year, of the volume 
“of water in the rivers and streams which have their sources in such moun- 
“tains.” 
In the absence of a regular system of Forestry, there are practical means of 
protecting our public forests which I will now review as briefly as possible. 
A careful classification of public lands, under two heads: lands fit for agri- 
culture, which alone ought to be open to settlement—lands unfit for agriculture, 
which ought to be carefully closed against settlement and kept in forest. The 
best timber lands, especially the pineries, are generally totally unfit for agricul- 
ture ; it isa cruelty to decoy settlers there. How many hard working men have 
‘wasted the best part of their lives in trying to get a living out of such poor 
oil, and are tied down to it for want of means to move away with their families ; 
* only result of their work being the ruin of a fine forest and their own ruin. 
‘The Quebec Legislature had enacted a wise law in 1883, the Timber Reserve Act, 
which, I regret “to see, is on the point of being repealed, As to the relations be- 
tween the settler and the lumberman, where there is good faith on both sides, 
| those relations ought to be of the most friendly nature. 
Strict regulations as to the miunvmum size of logs allowed to be cut, and 
encouragement to convert trees into saw logs, instead of s square timber, whiel, 
“wastes one-third of the tree in the squaring, 
Protection against fire which destroys more trees than the axe, precautions 
‘tn lighting fires in the woods and in clearing lands by fire, for settlement ; this 


last subject is closely connected with the question of the classification of lands 
and keeping of settlers from lands unfit for agriculture. Fires are more to be 
apprehended in pineries and among resinous trees, where the soil is very often 
untit for agriculture, than among hardwood trees where the quality of the soil is 
much better asarule. Our Provincial Legislature is now considering a good) 
measure calling on the lessees of timber limits to contribute one-half of the costs 
of protecting their limits against fires, the Province paying the other half. It is, 
J think, the law in Ontario. 


CREATION OF NEw FORESTS. 


It is difficult to compress within the narrow limits of one article all the 
branches of Forestry. After considering the preservation of existing forests, we 
cannot ignore the necessity for creating new ones, on the prairies of the North- 
West and our old settlements, denuded of trees, in the East. 

As for the North-West, what we want, first of all, is practical experience. 
Many theories have been propounded to explain the absence of trees on the 
prairies, and Mr. A. T. Drummond, of Montreal, a zealous worker in the cause of 
Forestry, has written some very interesting essays on that subject. | 

I would recommend the Ash-leaved Maple, for the prairies to start with. 
The rapidity of its growth, its resistance to the drouth, the value of its sap for 
sugar, which has been scientifically demonstrated by Doctor B. J. Harrington, in 
a series of experiments, the results of which have been communicated by him to 
the Royal Society of Canada, in a most interesting paper; all these recommend 
its culture as a starting point. With that tree plant cotton-wood, poplar, willow, 
every kind of fast-growing tree, however inferior in quality, so as to start wind 
sereens, behind which slower growing but more valuable trees can be cultivated, 
and fields of grain sheltered from the baneful effects of the drying winds. 

If, in the absence of any serious attempts at forest tree culture in the North- 
West, we are still puzzled how to proceed there, here in the Hast, we know be- 
forehand that we are bound to succeed, with proper judgment and care. We 
know that every soil here, whatever its nature, can grow some kind or other of 
tree, and that, in many instances, the imtrinsic value of the tree is quite out of 
proportion with the value of the soil: pines on sandy soil ; sugar maples on rocky 
hill sides ; ash on cold, wet soil; tamarac and cedar in swamps; white birch on 
the worst soil and under most unfavorable climate, and, of course, oak, elm, butter- 
nut, black birch, &e., &c., in good soil | 

It appears logical to choose the most valuable of trees fora new plantation, 
when the nature of the soil admits of it, though we often see valueless willows 
and poplars planted on the best soil and even in gardens. I have tried the blac c 
walnut, which sells for a dollar a cubic foot, in Quebec—nearly the price of ma- 
hogany. Trees raised from the nut have given me nuts after twelve years 
growth, but, as my experiments do not extend over fourteen years, however satis- 
factory to myself, I cannot yet assert that the success is complete. Certainly it 
is very encouraging, and, I hope, will lead others to try the experiment, which is 
not an expensive one. j 

It is impossible to enter into the details of tree planting now, but there are 
two points which ought not to be overlooked: in our climate, experience shows 
that it is better to plant trees in the spring, especially if the soil is in the slight- 
est degree wet or even retentive of humidity, and consequently affected by the 
frost, and, secondly, it is useless to attempt tree culture without good fences, as 
cattle will destroy all young trees. In fact, there are thousands of spots where 
the cultivation of the soil has been given up, which, in a few years, would 
covered with a growth of self-sown trees, if the cattle were only kept out by fences 
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The results of Forestry are so far removed, and, at the same time, of such 
national importance, as to make it incumbent on the Government to encourage it 
by every means; experimental stations, especially in the North-West, in charge 
of the Mounted Police and the Indian Agents and teachers, nurseries of forest 
trees and gratuitous distribution of the same, rewards in land grants or exemp- 
tions from taxation ; encouraging the observance of Arbor Day, a school of For- 
estry, or, until that point can be reached, sending some well-qualified young men 
to study forestry in the French and German schools, and last but not least, 
educating the people, beginning with the children. 

Teach, in all the schools, the elements of tree culture, joining practice with 
theory, whenever possible. No better way to develop in the child the qualities 
necessary to his success asa man. He will learn forethought, in choosing the 
proper season, the soil, the tree; care and patience in digging up and transplant- 
ing that tree ; perseverance in watching over it, watering it, supporting it, prun- 
ing it, cultivating the ground round it; unselfishness, in feeling that he works 
not only for himself, but that others will enjoy the fruits of his labor. 

The article, by M. Joly, from which the above is taken, was much longer, but 
I have copied the most interesting and the largest part. He objects also, princi- 
pally I think referring to his own Province, to large sales of lumber limits in 
advance of the requirements of the market. It should be observed, however, 
that there often exists especially where large main lines of railroad have lately 
been run through a country, a good reason for selling the right to cut timber 
on these lands. They are often in great danger of being over-run by fire. Selling 
the lumberman the right to cut timber places the forest under his protection. It 
becomes his direct interest to use every possible means to preserve it from fire. 
For many years in Ontario, he had little chance, but now, as the Ontario Govern- 
ment pay half the expense of what fire-rangers the lumberman chooses to 
nominate, the means are ready to his hand. He is assisted, too, by the fact that a 
large number of these rangers are yearly, in the dangerous season, stationed in 
forests near his own, thereby rendering the running of fire much less likely. 


AN EXAMPLE FROM KANSAS. 


The following letter by S. C. Mason, Esq., Kansas, to “Garden & Forest,” will 
be found in many passages interesting and valuable to Canadians. One sentence 
which says: “A slaughter like this 1s often made to secure one more field for corn 
or wheat, and this by a man who has already more acres under the plow than he 
can bring to one-half of their productive capacity,’ is peculiarly applicable to 
Canada, where over many thousand acres, the same class of injurious labor has 
been performed. Another is equally applicable ; “When cattle are not allowed to 
tramp out the young seedlings for the scanty pasturage furnished by the wood- 
land, the value and profit of Kansas forests will steadily increase ” :-- 


KANSAS FARMERS AND KANSAS FORESTS, 


Srr,—Though Kansas possesses no timbered area that, for extent or density, 
will compare with the forests of the eastern or middle states, there is a consider- 
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able extent of country along the eastern border which was originally well clothed 


with trees—in the bottoms a heavy and valuable growth, on bluffs and uplands a. 


scattering stand of scrubby oaks and hickories. Farther west the timbered area 
is narrowed and confined more closely to the streams, and beyond the junction of 
the Blue with the Kansas River the last wooded hills are seen. Beyond this point 
the trees on the slopes of the blufis disappear, and only the banks of the streams 
and the lower benches are wooded. Before the head waters of either of our larger 
western rivers are reached, the last solitary cottonwood or elm will have been 
passed and the buffalo grass and the blue-stem are masters of the field. 


The trees are not keeping their bounds without attempting to acquire terri- 
tory, and every rod of soil where the fires cannot sweep is sooner or later covered 
with timber. A bend of a stream nearly surrounding a bit of bottom land affords 
the best chance for an advance if the tires are prevented from entering from the 
unprotected side. Where natural conditions or the care of man afford this pro- 
tection, we soon find those advance guards of forest-growth, the sumach and the 
dog-wood bushes, springing up among the blue-stem grass. Before long from the 
midst of these thickets young oaks, walnuts and elms shoot up, and in a score of 
years form a handsome grove. Out along some narrow ravine or draw leading 
down from the bluffs the trees push their way, year after year, where fires have 
failed to reach them. Then comes a wet season, with an unusual growth of grass, 
a dry day, with the wind in just the right direction, and the fire sweeps down 
deadening the young growth back nearly to former limits. But the sturdy roots 
are left alive and the contest is renewed till, at length, the trees overshadow and. 
drive out the grass, and so deprive the fire of fuel. 


With the general settlement of the country came the steam saw-mill and the 
demand for all grades of native lumber, as well as for thousands of loads of stove- 
wood. Many of the owners of timbered lands, reckless of the future, sold their 
trees till not a valuable stick was left. The trees that stood upon the land of a 
non-resident or upon state or school lands were chopped and plundered by day 
and by night. Cases could be cited in some of the western counties where a fine 
growth of red cedars was so completely cleared from the bluffs that neither 
stumps nor roots now remain in the chalky declivities to give a hint to the 
verdure that once covered them. Kansas pioneers dealt with the scanty growth 
of timber they found with the same reckless disregard for the future which led 
to the extermination of the white pine farther east. Those who settled first and 
secured timber claims had more than enough wood for their needs; the prairie 
homesteader had none. It is perhaps not just or consistent to blame too severely 
these early pioneers who came to the state often with little besices the team 
and waggon which brought them. With the nearest railroad station fifty or a 
hundred miles away, where pine lumber of poor quality could be had only at 
enormous prices, it was natural that as much as possible of the native timber 
should be turned to account. But there is a waste and destruction of young 
timber taking place to-day against which the warning voice cannot be too earnestly 


raised. It may sound strange to speak of clearing timber land in Kansas, yet it — 
is a fact that within a single county, during the past few years, many acres of — 


thrifty young timber have been chopped and placed on the market as stove-wood 


or fence-posts. I have seen scores of young black walnut trees, not thirty years. " 


old, split into rails and fence-posts, without a thought on the part of the owner 
that the supply of merchantable walnut lumber in the east and south is nearly 


exhausted. and that he was clearing the ground of trees which would be of great — 


value to his children. A slaughter like this is often made to secure one more 
field of corn or wheat, and this by a man who has already more acres under the 
plow than he can bring to one-half of their productive capacity. 


_ —————— 
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When the farmers who own the timbered lands make it a rule to cut only 
matured trees or crowded and imperfect ones, except when needed for special use, 
thinning judiciously and preserving with care every young tree of a valuable 
variety ; when timber lands are as carefully guarded from fires as the stock-yards 
and stables, and when cattle are not allowed to tramp out the young seedlings 
for the sake of the scanty pasturage furnished by the woodland, the value and 
profit of Kansas forests will steadily increase. 


The future of Kansas forests must rest with Kansas farmers. Give the trees 
protection from fire and stock, with a little timely thinning and pruning; cut 
them as they reach maturity, and provide the way for others to take their places, 
and the woodlands will grow continually more valuable and yield a return as safe 
and sure as the best plowed fields—S. C. Mason, in “Garden and Forest.” 


THE RE-AFFORESTATION OF IRELAND. 


Any one who, passing along the Irish Channel, has viewed the bare and 
desolate appearance of the Irish coast, there presenting a high mountainous range, 
can easily see how much the country needs the shelter of its ancient forests, of 
which it has long since been deprived. Every depression, shielded by the hills, is 
cultivated, but all between, where the wind sweeps unchecked over the land, is 
a succession of uncultivated expanse, where nothing or nothing but the poores; 
pasturage exists. ‘The following proposals for re-foresting Ireland will interest 


my readers—having a direct bearing on the necessity of planting waste portions 
of land, of which many exist in Ontario :— 


At the invitation of the late Dr. Lyons, M.P., though at his own expense, Mr. 
Howitry, who holds the office of forest conservator in Denmark, examined the 
resources and the need of Ireland for forest cultivation. He surveyed its 
mountain ranges, its moors, its lakes, and its rivers. His experiences and con- 
clusions he has embodied in a report to Dr. Lyons, which has been published as a 
Parliamentary paper. His deliberate judgment agrees with the surmises which 
had already been formed. Swamps and morasses are created in Ireland from the 
want of trees to drink up the superfluous moisture. Irish rivers inundate the 
districts they traverse because there are no forests on the mountain tops to arrest 
and retain the autumn and spring rains. In summer there is a dearth of water 
because the trees are gone which would have served each as a reservoir. A tree 
is advantageous in a double way: it 1s like a camel in its power of imbibing an 
enormous quantity when water is abundant or superabundant—like a camel it 
keeps the store for a time of scarcity. Irish agriculture, by its system of straight 
drains, which Mr. Howitry entirely disapproves, has acted as if water were poison 
instead of nutriment. In the past by felling the mountain woods, and in the 
present by planting no successors, it has done worse by tapping the supply at its 
source. Irish fruitfulness, he warns the nation, is gradually being drained and 
washed away into the lakes and seas, and no preparation has been made to 
replenish it. The folly is, in his estimation, the more inexcusable that the 
islands presents the especial conditions for rendering forestry easy and beneficial. 
On the hills the soil is still able to feed all the trees which can be putintoit, Out 
of the 20,000,000 acres in Ireland he reports that there are at least 5,000,000 for 
the most part waste, which might be planted witha reasonable certainty of profit. 
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Irish wastes on the mountains and in the, valleys are, he considers, of a different 
order of fertility altogether to the Landes, or the Pyrenean and Alpine slopes, on 
which re-afforesting is being conducted with indisputable gain. Ireland would, 
he is persuaded, grow valuable timber, instead of commoner and cheaper kinds. 
A list, appended to his letter to Dr. Lyons, enumerates 36 conifers, 38 deciduous 
and hardwood trees, and eight sorts of bushes which could be grown to advantage. 
The varieties could be selected with regard to the readiest local uses for the wood. 
He has drawn up from personal inspection an elaborate scheme for planting at 
least 100,000 acres every year for the next thirty. At the end of thirty years a 
plantation, he reckons, comes to full productive capacity, without respect to the 
previous incidental returns from brushwood and saplings. At thirty years of age, 
he calculates that the cost per acre will have been, at highest £20, the average 
annual profit at lowest £1. Probably asthe demand for timber, of which England 
yearly imports 290,000,000 cubic feet, is rising, and the area of supply continually 
narrowing, the profit may be much larger. At present most of the 5,000,000 
acres of waste pay not a penny of rent; the residue yields less than sixpence an 
acre. 


SOWING TREE SEEDS. 


During the year there have been frequent enquiries from amateurs who 
wish to grow their own tree seeds, as to the best methods, a piece of information 
not always easily obtained. The following essay, contributed by one of our most 
practical Toronto planters, gives such full and exact information as to render it 
well worthy of publication :— 


For this purpose select a piece of land naturally dry, in good clean condition, 
just such a piece as any good farmer would consider capable of growing a good 
crop of anything on the farm. The soil must be on top a sandy loam. This is 
absolutely necessary, for this reason: sandy soil is not subject to upheaval by 
frost as are clay soils. Seeds sprout through a sandy covering easier than 
through clay, as this last frequently cakes into a hard crust which it is almost 
impossible for the young seeds to push through unless the crust is broken 
carefully with the fingers or an instrument—a delicate job, and no matter how 
carefully done, sure to be fatal to many of the young shoots alike in all nut seeds, 
which resemble in a measure young beans, and are equally brittle in their 
formation. Where it is not possible to have a seed bed of a light sandy loam, 
and a person has to sow on clay, be sure and cover the seed in the drills it is 
sown in, and fill the drills to the surface with sand brought for the purpose. It 
does not matter what the quality of the sand is. A sand the same as builders 
use will answer capitally. A piece of land selected for a seed bed should be 
deeply ploughed or dug; the surface should be even, and not too flat, so that no 
water will remain to cause stagnation, among the nuts or seed. When all is ready, 
make the drills the full width of the hoe, which would be about six inches, and 
about two inches deep, Now sow the nuts thinly,—large nuts, as walnuts, horse 
chestnuts, etc., about four inches apart in the row; acorns and smaller ones a 
little thicker, but as the aftergrowth is about the same, the same distance will 
answer. Oover evenly with soil, and tread the drill firmly. For sowing tree 
seeds the feet are as useful as the hands. I place great stress on this treading 
the soil, as this places the nuts firmly in the land and also makes sure of covering 
the soil over them. After the drills have been tramped rake the loose soil evenly 


69 


over all. A/ proper distance apart between the drills would be twenty inches. 
This distance gives convenience in weeding and hoeing the drills, as all the culti- 
vation of seedlings must necessarily be done by hand. In reference to how deep 
seeds should be sown, a safe rule is to place the covering of soil twice in thick- 
ness the diameter of the seed, so that while a chestnut would be covered with 
two inches ot soil, a beech-nut would have about an inch, and so on in proportion. 
There are always exceptions to rules, and what a person should strive to attain 
is a happy medium. Allowance must be made when sowing the seed for the loose 
soil to settle so that the seed may be always covered a little more, as the 
subsidence of the soil will bare the seed more or less. And now I come to the 
chief factor of success in growing seedlings, and that is mulching. So long as the 
seed-bed is covered after sowing with a good mulching of any litter, manure, 
leaves, straw or stalks of any kind, success is certain. As to covering the seeds 
in the drills, should any mistake be made about not putting enough soil, the 
mulching will put all right. In fact, seeds sown on top of the ground, if only 
mulched, will do well. This mulching should be left on the bed till warm spring 
weather sets in, or an examination of the seed-bed shows the seeds pushing their 
tender shoots through the ground. Rake the mulching into the space between 
the drills, where it may be left if of a fertilizing nature ; here it will keep weeds 
down and the soil moist. If, however, it be of a bulky nature, and might impede 
the growth of the seedlings, have it removed and commence the cultivation of 
the seedlings the same as you would a crop of carrots,—hoeing, weeding, ete. 


We have now the seeds growing and the first season passed over. In the seed- 
bed plants of maple, ash, birch, chestnut, elm, and all fibrous-rooted trees, may 
be left two years ; but as the roots on all nut trees are tap-rooted, it 1s necessary 
to take them up the following spring if they make any vigorous growth. If 
they do not, then you may leave them two seasons, but no longer. Another 
reason for not disturbing the seed-bed to soon is that very often the seeds lie 
dormant the first year, and come up the second. The seed of the ash will some- 
times thus remain dormant. After two years of growth in the seed-bed our seed- 
lings will be ready for transplanting. As early in the spring as the ground will 
allow for digging, have the seedlings dug up. They should be assorted into twu 
sizes, the large and the small. With a sharp knife, cut the leading and tap-roots 
back to within six inches of the collar. Do not touch the tops at all, tie them up 
in convenient bunches for handling, dip the roots in thin mud, and heel in ground 
convenient to your work. The best soil to grow all kinds of trees in nursery rows is 
what is known asa sandy loam with aclay bottom. Select a piece answering that 
description and have it prepared as for any farm crop, To prepare it properly, 
it should be summer-fallowed the season previous, but that is not necessary 
though desirable, as any land in fair tilth will answer. Having it ploughed and 
harrowed, set the line parallel with the longest way of the lot,if most convenient 
to cultivate that way. A good strong garden line is the most useful and indis- 
pensable article in the planting of trees. The line set, level all inequalities of 
the soil with the spade under the line, and pat the soil down firmly by striking 
with the back of the spade on the line. The next operation is to cut out the 
drill by striking with the edge of the spade parallel with the line run, as it were 
to split the line. A little practice will make a handy man very expert and 
exact in cutting the line, as it is termed in nursery parlance. ‘The drill is now 
dug out a spade wide and the soil put neatly on the opposite bank from the 
line—the bottom of the drill being evened with the spade as the digger goes 
on digging out the drill. All is now ready for planting, and the planter, pro- 
vided with a bundle of plants, stoops and places a seedling neatly against the 
bank, placing the collar of the root neatly against its edge. Another person at 
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the same time places a spadeful of soil with a quick turn of the spade snugly and 
securely against the roots of the plant. So the planting goes on, and as the 
_ planters get more expert, they can place the plants as fast as a slow walk, as we 
might say, to use a paradox. ‘The plants want firmly treading and straightening, 
and the balance of the trench may be filled in and levelled off. A convenient 
distance for any kind of forest tree in the row would be one foot apart, and the 
distance between rows, four feet. This allows cultivation with cultivators and 
single plough by horse and man, and is in every way convenient for growing 
trees straight and in good shape. Out of these rows the trees may be trans- 
planted at any time, spring or fall, to other places, or if the idea is to leave them 
there permanently they will succeed. After growing three or four years, every 
second tree may be dug up and transplanted. After four or five years’ growth 
every second row may be removed entirely, thus leaving the rows eight feet 
apart, and trees two feet apart in the row. In this arrangement on fair soil the 
trees may be left to grow to form timber or wood. The strongest will now 
survive, and any weakly ones can be removed at the option of the cultivator. 
I again repeat that very little experience, with an observant mind, will soon 
teach a person how to grow and manage the trees for forest cultivation. Before 
mentioning anything further connected in a general way with tree growing, I 
will return to group No. 2, consisting of elms and maples, ripening their seed in 
June. As soon as these seeds are beginning to flutter to the ground the main 
crop will be found ripe enough for gathering. As these two trees are two of the 
most important classes of trees we have in our whole list of forest trees, having 
so many qualities in the value of the timber for firewood, lumber and every other 
use to which these useful trees may be applied, the importance of their position 
in the landscape of the country, and many other qualities, had we time to 
mention them, it is a great blessing or boon to know that they reproduce freely 
from seed, also that the trees bear great quantities of seed, also that they ripen 
early in summer, in time to allow of the seed being sown there ana then, and 
that it grows the same season, making a foot or more of growth the one season. 
The same directions as mentioned before are now applicable to the elm and 
maple seeds. I must repeat, when sowing the seed be sure and tread it in firmly 
—the same distance apart in the rows, and after cultivation, as mentioned before 
in connection with Pes PiU De ete. 


GENERAL CONSEQUENCES OF THE DESTRUCTION OF THE FORESTS 
By Mr. Marsa. 


With the disappearance of the forest, all is changed. At one season, the 
earth parts with its warmth by radiation to an open sky—receives, at another, an 
immoderate heat from the unobstructed rays of the sun. Hence the climate be- 
comes excessive, and the soil is alternately parched by the fervors of summer and 
seared by the rigors of winter. Bleak winds sweep unresisted over its surface, 
drift away the snow that sheltered it from the frost, and dry up its scant mois- 
ture. The precipitation becomes as regular as the temperature; the melting 
snows and vernal rains, no longer absorbed by a loose and bibulous vegetable 
mould, rush over the frozen surface, and pour down the valleys seaward, instead 
of filling a retentive bed of absorbent earth, and storing upa supply of moisture 
to feed perennial springs. The soil is bared of its covering of leaves, broken and 
loosened by the plough, deprived of the fibrous rootlets which held it together, 
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dried and pulverized by sun and wind, and at last exhausted by new combina- 
tions. The face of the earth is no longer a sponge, but a dust heap, and the 
floods, which the waters of the sky pour over it, hurry swiftly along its slopes, 
corrying in suspension vast quantities of earthy particles which increase the 
abrading power and mechanical force of the current, and, augmented by the sand 
and gravel of falling banks, fill the beds of the streams, diverts them into new 
‘channels and obstruct their outlets. The rivulets, wanting their former regular- 
ity of supply and deprived of the protecting shade of the woods are heated, 
evaporated, and thus reduced in their summer currents, but swollen to raging 
torrents in autumn and in spring. From these causes, there is a constant degra- 
dation of the uplands, and a consequent elevation of the mineral and vegetable 
matter carried down by the waters. The channels of great rivers become 
unnavigable, their estuaries are choked up, and harbors which once sheltered 
large navies are shoaled by dangerous sand bars. The earth, stripped of its 
vegetable glebe, grows less and less productive, and, consequently less able to 
protect itself by weaving a new network of roots to bind its particles together, 
a new carpeting of turf to shield it from wind and sun and scouring rain. 
Gradually it becomes altogether barren. The washing of the soil from the moun- 
tains leaves bare ridges of sterile rock, and the rich organic mould which covered 
them, now swept down into the dark low grounds, promotes a luxuriance of 
aquatic vegetation that breeds fever, and more insiduous forms of mortal disease, 
by its decay, and thus the earth is rendered no ea, fit for the habitation of 
man. 


GERMAN FORESTRY. 


A writer in Woods and Forests, London, England, speaks thus :-— 


I have observed that the Germans, though they have a vast growing popu- 
lation, nevertheless have preserved most carefully all the forests on their principal 
hills, that is to say, in the upper basin of the Rhine, of the Elbe, and in many 
other places. Their forest preservation is a model for all other nations. They 
do it not for climatic reasons, but for the preservation of the national wealth. 
The same remark applies in Eastern France, that is to say, to the Vosges Moun- 
tains, in the arena which was the scene of the Franco-Germar War. There is 
also Nancy, which is the great forest school of France. I am not here in any 
way to pronounce a defence of or a panegyric upon the administration of the 
late Emperor Napoleon the Third, but whatever may have been his faults of 
ambition, nevertheless he was one of the first men in France to introduce a sys- 
tem of sound forestry in that country. This has been done in Kastern France 
for the preservation again of the national wealth, rather than for climatic 
reasons. Now I have referred to three countries—Scandinavia, Germany, and 
Eastern France, all of which maintain their forests for the national prosperity, 
and for the supply of the markets of the world. It is very lucky for us in Great 
Britain that there are such sources of the supply of foreign timber. We get our 
timber, as you know from Scandinavia and Canada. 


The art of Forestry is cultivated in some other countries I am about to men- 
tion, not only for the augmentation of the national wealth, but also for the sake 
of preserving the moisture and fertility in the soil, and for maintaining a temper- 
ate climate. For ensuring a temperate climate to the inhabitants, the first to be 
mentioned is Southern France. The guide-books most familiar to tourists tell of 
_ the immense injury wrought in Southern France by the destruction of the forests 
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which used to exist there. In consequence, the ground has been washed and 
carried away, and barrenness succeeds to fertility. Then you have long periods: 
of drought, followed by floods and inundations, many of them being greatly 
destructive of life and property. This has notoriously been the case in Southern 
France, as it has also been in Italy and in Spain. I fully believe that the 
destruction of forests in Spain is as great as anywhere in Southern Europe. 

We know that Russia is a country of forests naturally. But if you travel 
there you will find that birch forests have largely succeeded to the pine. This 
means that where pine forests have been cut down without any provision for 
reproduction, birch forests grow up. Whenever you see a birch forest there, you 
will know that a reckless, unscientific felling of pine trees has occurred. This has, 
no doubt, affected the climate; the alternation of drought and flood is more 
frequent than it used to be between Moscow and Odessa. Come to the next 
neighboring country—Turkey. Around Constantinople the destruction is patent 
to all traveliers. Upon both shores of the Bosphorous the population has hardly 
a stick to bless itself with. Then sail down to the Levant. It was once the 
scene of the greatest events, and a region most blessed with wealth and fertility. 
It is now merely a shadow of what it was. The harbor of Ephesus has been 
dried up from the silting caused by deforesting on the adjacent hills ; and cross- 
ing over to Cyprus, one of the latest regions to pass under British sway, there 
again you hear of nothing but destruction of forests. The goat-herds of Cyprus. 
have carried the day, and innumerable goats are still allowed to browse upon the 
young plants with but little restriction; and the sylvan glories of Cyprus are 
now departed and merged into darkness. Then ‘again, cross over to Syria, the 
opposite shore, and you hear the same story there. Where now are the famous 
cedar groves which existed in the days when Hiram sent timber to Solomon in 
Palestine ? There are only a few clumps of trees to mark what once was there.. 
Where are the oaks under whose shade the patriarchs pitched their tents ? Echo 
answers, “ Where?” Only afew remnants remain. I believe the only forests 
yet remaining within the old sacred limits of Palestine are a few of the Oaks of 
Bashan. But they are situated on the other side of Jordan, where the hand of’ 
destruction cannot reach them. Next pass on to Persia. Why, Persia used to be 
an enormous Empire, but now-a-days it is a decayed country. Where are no wthe 
vast populations it used to feed? They have shrunk down to a pretty figure of 
some seven or eight millions. This is, of course, mainly owing to the destruction: 
of the forests. Alas! the forests are gone, the streams are dried up, and though 
the old water channels remain, they may be very useful to the antiquary, but are 
not useful to the political economist. 


—————————— 


IMPOVERISHMENT OF LAWN TREES. 


The following from an English writer may commend itself to the owners of 
lawns and parks in and near Toronto. I know no other place where the need of 
both grass and trees are so glaringly disregarded :— 


This is a subject meriting the most serious attention of all planters, and the — 
yet larger numbers that feel an interest in thewell-doing of treeson grass. Such | 
trees are impoverished in two ways chiefly, the grass grows at their expense, and’ 
they are deprived of nature’s annual enrichment in the form of dead and dying © 
leaves, weeds or grasses. The results of these compound robberies of the roots, © 
prove most disastrous to the trees. So marked, often are these starving effects — 
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that by the time the trees reach middle age, or stature, they have begun to look 
_ prematurely old, or have already given way under disease; moss or lichen have 
crept up under their limbs and branches, adding, it may be, a new beauty to 
some trees, but also providing snug lurking places for insects, and inviting the 
attacks of disease. True, ungenial or wet soils may often bring trees down into 
similar states of decrepitude or premature old age, but for every tree that 
becomes diseased or dies through ungenial soils, a score or more perish of sheer 
starvation. Of course, on good soils the process is slower, as the roots bore deep 
and run far; but no soil can thus keep on giving out its goodness day by day, 
month by month, and year by year, and receive nothing in return without 
becoming finally exhausted. As if these two main causes of impoverishment 
were not sufficiently mischievous, not a few cultivators still further worry their 
trees at top, and impoverish their roots at bottom, by the weekly shaving off 
and carrying away of all the grass that grows under them. The grass is grown 
largely at the expense of the roots, and, were it left to decompose where it 
grows, this would partly recoup them for its production; but the incessant mow- 
ings and removals prove double drains on the soil; the removal of the crop 
baulks nature’s effort to compensate it for its production. 


Fallen leaves were certainly meant to protect and feed the roots of trees. 
The quantity that falls, even in the case of conifers, is wonderful. Under some 
of our trees, such as Pinus insignis and Sabiniana, barrow loads of needles might 
be gathered up yearly. Left where they are, they prove an impenetrable barrier 
to frost. As to their unsightliness, very few of them will be seen by the end of 
April, and, besides, the lower branches in most cases cover them up from obser- 
vation. The fallen leaves perform another useful service: they kill or prevent 
the growth of the grass. By forming a layer of porous débris on the surface, the 
free passage of water to the roots is ensured, while these natural mulchings 
hinder the evaporation of the, moisture or strength of the soil. Of course, the 
wide spread of the bottom branches of trees likewise assist in most of these 
useful purposes. They keep the roots from being frozen and protect them from 
sun scorching or air drying. In any case where it might be undesirable to 
prevent the impoverishment of the roots by such means, some other methods of 
recouping them should be devised. There are few better modes than the appli- 

cation of an occasional top-dressing of good soil or rich compost, according to 
- circumstances. Those who prefer a surface of soil should keep it rough and 
loose. But cocoa-nut fibre refuse is more sightly, as well as far more useful than 
any kind of earth as a top-dressing for single trees. Some recommend well- 
rotted farm-yard manure. There is no objection to this for the majority of 
_ decidusus trees, though it must be employed sparingly, if at all, for conifere. 
_ Good loam forms the most suitable top-dressing for these, though, if planted in 
- fairly good soil, and trained and treated as here recommended, their own leaves 
will generally prove a sufficient tup-dressing to maintain them in sufficient vigor 
and preserve them in robust health. In a garden, all waste soil, such as old 
_ potting-moulds, should be saved and used as top-dressing for conifers, it being 
one of the best tree fertilizers.—F. 


There is a park in Toronto which one might think was in the remembrance of 
_ the writer when he wrote the foregoing piece. It is not rich land—it never 
- was—it might have been, but every care has been taken, as long as I can remem- 
_ ber, to prevent it becoming so. Once it contained many beautiful young trees— 
atime, I remember, about forty-five years ago, It had a tolerably rich sward 
of the roughish clumpy grass which sandy land often gives, but that I think is 
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now poorer than ever; while, the trees, that is the pines, which, being 
now, I should think, about seventy years old, should now be in full rich growth, ~ 
are dying at the top already, while the deciduous trees are very far from being — 
what they should be. | 

This has been deliberately done—every year vast quantities of leaves have ; 
been piled in heaps and burned, leaving behind, for manure I suppose the managers ~ 
intended, a thin layer of wretched ashes. The real manure had, of course, gone | 
in black volumes of smoke to the skies. It might have been a beautiful sward 
dotted here and there with magnificent trees. It is in many parts as bare as a 
Cumberland side-hill. Why, putting the matter of leaves to one side, they 
brought manure there by the thousand cart loads. What did they do with it ? 
There was, where beauty most was wanted, in full view of the principal building, 
a beautiful stretch of low ground backed by an extensive grove. They took 
all this manure, with a vast amount of other earth, mostly rich, and filled up the 
hollow level, sodded it over and made the whole thing look ag flat as a Dutch 
garden of the last century. Now, the vast mass of earth and manure with 
which they perpetrated this piece of vandalism would, if properly spread and 
mingled with grass seed, have fertilized the whole park, both grass and trees. 
Nay, if all these years they had simply composted the leaves and spread the 
compost, that would have done as much for them. But what can you expect? I 
have seen them in a park near Toronto, which, left alone, would have been a 
beautiful one, prune—actually prune—beautiful spreading pine trees, sixty feet 
high, nearly to the top. 


INFLUENCE OF ASPECT, WINDS, AND SOIL, ON GROWTH OF TREES. 
AY 

The influence of aspect upon the growth of trees depends something upon 

the prevailing winds and other causes. But soil, slope, and other conditions 
being otherwise the same, we may state the effects of aspect approximately as 
follows :— 


The northern aspect receives no sun, or but obliquely, according to the angle 
of elevation. The winds are colder and dryer, and generally in the growing 
season not strong. The soil retains its moisture, and the growth of vegetation is 
rapid. The trees retain a more regular shape and their tissues are softer. The 
timber is, therefore, not as strong, but it is very well adapted to manufacturing 
purposes. The later vegetation on the north slope delays the opening of buds, 
and reduces the risk from late spring frosts; but from the late hardening of 
summer growth, some injury may occur from freezing in winter. The snow lies 
longest on this slope which very materially favors forest growth. The starting 
of a forest by seeding is more easily secured on a north slope than any other. 
It was on a northern slope only that forest seeds sown upon the damp snows in 
the works of replanting the mountain regions of the Alps, by the French. 
Government, were found to succeed. 
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| The eastern aspect receives the direct rays of the sun in the cool morning 
hours, and the temperature and light are moderate. The winds (in the United 
States) are often damp, especially in winter, and the trees seldom become loaded 
with ice, except when the eastern winds are blowing. The soil holds its moisture 
fairly, and the timber grows well and acquires medium qualities that adapt it to 
the greatest variety of uses. 
___ The southern aspect receives the direct rays of the sun, and the light and 
heat are both intense. It is liable to winds and storms and to erosion from 
rains, because from the heat a protecting growth of herbage is less liable to be 
found on the goil. The trees have, on the whole, a slower growth and less 
regular form, but the timber is firm, heavy and strong, well adapted for building 
and manufacturing purposes. Seeding can seldom be secured on an open expo- 
sure to the south in a warm climate, and trees must usually be set and 
attended with greater care. 
| On the western slope the sun shines obliquely, but in the hottest hours of 
the day, and in our Western States, vegetation is most exposed to drying south- 
westerly winds. The soil is liable to become dry, and timber is of relatively 
slower growth and of inferior shape, but the quality in the main is good. These 
differences are often but shades that would, at times, be scarcely observed, 
specially in isolated hills; but at other times would be strongly marked, 
specially when a long trend of hills or mountains gave these influences their 
ull effect, and would be most apparent when the slope in this case are north and 
‘outh, when the differences amount to contrasts that would attract the notice of 
| casual observer. 
To this may be added that the influence of aspect upon the growth of the 
rees depends in a great measure upon the prevailing character of the winds, as 
(0 whether they blow from the sea or the continent, and whether they have 
peen deprived of their moisture by passing over high mountains. It is, there- 
ore, impossible to state a general rule, but, as a general fact, the firs, pines, 
arch, and birch, prosper in a northern aspect ; the locust, beech, hornbeam, and 
irch on the eastern slope; the oak, maple, and chestnut, on the southern; and 
he spruce, oak, beech, and hornbeam, on a western one. It is probable that the 
ffect of prevailing winds is more felt than the differences of exposure to the 
lun, unless the slope be so steep as to shade the surface. The authority last 
ited notices a difference in quality of the wood, according to the exposure in which 
grows. ‘The north-east, east, and south, are the best, and the north-west is the 
oorest, because trees growing with that exposure are most liable to injury from frost. 
The quality of wood is also influenced by climate and by the dryness or 
umidity of the soil. Timber grown in a soil where there is stagnant water for 
part of the year is apt to be of coarse, loose, and spongy texture, and weak and 
ender as to strength. But if the roots are supplied with sufficient moisture, 
nthout excess or deficiency, the wood is dense, hard, and elastic. The best 
uality of wood is grown on good soil properly drained. Granitic sand or oravel 
fith a subsoil which the roots can penetrate and from which they can obtain 
ourishment, will often bear timber of fine quality, even where the surface is not 
Trofitable for agricultural use. The oak grown in a thin soil upon a flat rock has 
sually a large percentage of sap-wood and a little fibre. ‘Timber grown in 
Olated places does not, as a general rule, split as easily as that grown in dense 
rests. Other conditions being equal; the density of wood grown in the south: 
* France is greater than that from the northern departments. The tropical 
oods of exogenous families are, as a rule, distinguished by their great weight. 
his circumstance prevents them from being floated upon rivers unless buoyed 
0 by air-vessels or other means. 
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STAKING TRANSPLANTED TREES. 


Most of my readers can, no doubt, stake a tree properly, but still it is¢ 
matter concerning which there is often something to be learned. With ie 
you support a tree the bark is likely to fray or chafe at the point of junction 
On the other hand, we can tie it so tightly that it can do neither, but then ther 
is the danger in a short time, as the tree grows, of the bandage becoming so va 
as to stop the circulation of sap and injure or even kill the tree. My own methoe 
where an ornamental box is built round a tree, has been, inside the box near th 
top, to put a board across with a hole in the centre larger than the trunk. Th 
inside of this should be protected, or rather bound, that it may not cut the bark 
and for this purpose I have found by far the best material to be old pieces c 
rubber hose tacked to the top of the board, passed through the opening and the 
tacked again below. Then, as the tree enlarges, draw the two parts of you 
board farther open and nail them afresh. Of course the board must be in tw 
parts or you could not have got it there. | | 

Let me say a word as to the reason why, especially if the situation be at a 
exposed, the tree principally needs staking. Say the young tree has been late. 
planted and has much of a head, which, by the way, it should not have. Whe 
the leaves come out the wind will have power upon it. It will then, if not stake 
waver in the earth, and this wavering will not be confined to the mere surface 
the earth, but will penetrate deeply, shake the roots in the soil and more or le 
delay the progress of their growth. For the field, of course, less expensr 
methods of staking than that described above are used. The following artic 
from Mr. Webster, of Wales, describes the method used there, a place where thi 
need them. Coming along the sea-coast there every tree seems to lean :— 


Next to careful planting and watering. a matter of the most vital importan 
but unfortunately one that is too often lost sight of, is the efficient staking 
otherwise securing of large transplanted trees. The great strain and conseque 
damage to the roots of large transplants when allowed to rock about with eve 
cust of wind, is not only highly injurious, but in viewing the matter from 
point of neatness, few things in forestry have a more unsightly or neglect 
appearance than trees almost blown over by the wind. | 

Various are the methods usually adopted in staking or tying newly tral 
planted trees which, as no hard and fast lines can be laid down, as a rule, mt 
to a great extent depend on the size of the plant as well as situation and exposu 
thus a tree four feet, six feet, or even eight feet in height may, in a low-lyi 
sheltered situation be perfectly safe, without stake or tie of any kind, wher 
another of a similar size growing in an open situation and exposed to t 
prevailing winds of the district, will require a mooring of the most secure deser. 
tion, and adjusted in the most efficient manner. i 

For trees and shrubs up to six feet in height, a strong sharp-pointed sta 
should be driven firmly into the ground within six inches of the main stem a 
on the most exposed side. The stake may be from four feet to five feet in leng 
and should never be driven perpendicularly but with the top slightly inclin 
from the tree and in the direction from which the prevailing winds blow. 


a 
stout ligature of some kind, such as tarred rope or thick bass matting, is then 
passed around the stem of the tree requiring support, at from three to four feet 


from the ground and made fast to the stake at a similar height. By crossing the 
ae between the tree and stake a more efficient job is performed, as there is then 


less room for the tree to work in when rocking with the wind. It will thus be 
seen that the nearer the stem of the tree the stake is placed, the greater the 
power of resistance will be. Some may object to this method on the ground that 
driving a stake so close to the stem must injure the roots, but this is an error, 
as when the stake is well pointed and carefully driven the damage is inconsider- 
able, and will be found so by trying the experiment. The above method has 
een in force here for many years, and I need hardly add has been productive of 
the most satisfactory results. 

| When the trees or shrubs are over six feet in height and of a ‘bushy nature, 
stronger moorings than that just described will have to be resorted to, and the 
following plan we have found suitable for almost any emergency :—A strong 
band of leather or several plies of tarred rope is placed loosely around the stem of 
the tree to be staked, and at say three-quarters its height. Some wires (ordinary 
fencing wire) are then joined to this collar, two on the most exposed side and 
one on the other, and made fast to stout stakes driven firmly in the ground at a 
distance from the main stem proportionate to the tree’s height. 


A. D. WEBSTER. 
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BIRDS AS DESTROYERS OF INSECTS. 
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_ Much has been said against the English Sparrow, and I have no doubt he 
Bes annoy some horticulturists and pomologists. I am, myself, inclined to 
think, however, that they have done a much more good than harm. very 
pring, indeed, they eat off the tops of my lettuce, but they meddle with no 
ther vegetables, and I easily save even these with a piece of light gauze. As 
‘or insects, I have watched one sparrow in an afternoon buzzing along the 
racks of my big painted fence and pulling out a dozen Spiders successively, 
Ivery one remembers the amount of filth the cobwebs used to make—their net- 
vork crossed every doorway—but they are no trouble now. Then, too, were 
hese measuring worms, they were here by millions, you could not go under a 
ree but half-a-dozen would try to lower themselves on to you, while they used 
0 swarm over the currant and gooseberry trees. We seldom see one since the 


| But it is not only the sparrow. Our ficlds and woods were once populated 
vith beautiful little birds, many of them gay of plumage’ and pleasant of voice. 
they sat on the rail fences as you walked along, and sung to you from every 
These birds had certainly not been used to live on grain and fruit, for 
hey had been native in the land long before any one grew either the one or 
he other. Why could we not have left them alone? The farmer does not think 
rhen he sends his boy for the old musket to shoot a few little birds which might 
- in the year do him twenty cents’ worth of damage that he is teaching 
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the boy a lesson of selfish greediness which shall induce him to leave the old 
farm and the old man to their own devices, as soon as he can make five dollars 


more thereby. 

I have never been more disgusted than by seeing the young men of two 
districts engaging in what they call a shooting match. Each party, during the 
day, doing their best to destroy the harmless, feathered denizens of the wilder- 
ness, till at night every feather counts, and the party who has done most injury 
to the neighbourhood has won the prize. You can see the game—a heap of little 
dead birds last morning, beautiful and bright, the chief pleasure of wood and 
meadow to every sympathetic mind. They are now a bloody and useless heap. 
But for such selfish tyranny, providence has appointed its unerring punishments 


The following is from Marsh—* Man and Nature” :— 


“An unfortunate and popular error,’ says Marsh, “greatly magnifies the 
injury done to the crops of grain and leguminous vegetables by wild birds. 
Very many of those generally supposed to consume large quantities of the seed 
of cultivated plants, really feed almost exclusively upon insects, and frequent the 
wheat fields, not for the sake of the grain, but for the eggs, larvee and fly of the 
multiplied tribes of insect life, which are so destructive to the harvests. This 
fact has been so well established by the examination of the stomachs of great 
numbers of birds in Europe and New England, at different seasons of the year 
that it is no longer open to doubt, and it appears highly probable that even the 
species which consume more or less grain, generally make amends by destroying 
insects whose ravages would have been still more injurious. On this subject 
we have much more evidence besides that derived from dissection. Direct ob 
servation has shown, in many instances, that the destruction of wild birds has 
been followed by a great multiplication of noxious insects, and, on the othel 
hand, that these latter have been much reduced in numbers by the protectiot 
and increase of the birds that devour them. Many interesting facts of thi 
nature have been collected by professed naturalists, but I shall content mysel 
with a few taken from familiar and generally accessible sources.” | 

The following extract is from Michelet, L’Ovsean, pp. 169, 170 -—«Thi 
stingy farmer—an epithet justly and feelingly bestowed by Virgil. Avaricious 
blind, indeed, who proscribes the birds—those destroyers of insects, those de 
fenders of his harvests. Nota grain for the creature which, during the rai 
of winter, hunts the future insect, finds out the nests of the larve, examin 
turns over every leaf, and destroys every day thousands of incipient caterpilla 
But sacks of corn for the mature insect, whole fields for the grasshopper, whi 
the birds would have made war upon. With eyes fixed upon his furrow, upd 
the present moment only, without seeing and without foreseeing, blind to th 
great harmony which is never broken with impunity, he has everywhere de 
manded or approved laws for the extermination of that necessary ally of It 
toil—the insectivorous bird. And the insect has well avenged the bird. It h 
become necessary to revoke, in haste, the proscription. In the Isle of Bourbo 
for instance, a price was set on the head of the martin; it disappeared and th 
erasshopper took possession of the island, devouring, withering, scorching wit: 
a biting drought, all that they did not consume. In North America it has bee 
the same with the starling, the protector of Indian corn. Even the sparrow 
which really does attack grain, but which protects it still more, the pilferer, th 
outlaw loaded with abuse and smitten with curses; it has been found 1 
Hungary that they were likely to perish without him; that he alone could sus: 
tain the mighty war against the beetles, and the thousand winged enemies tha 
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swarm in the lowlands. They have revoked the decree of banishment, recalled 
in haste this valiant militia, which, though deficient in discipline, is, neverthe- 
less, the salvation of the country.” 

| “Not long since, in the neighbourhood of Rouen and in the valley of Mou- 
ville, the blackbird was for some time proscribed. The beetles profited well by 
_ this proscription; their larvee, infinitely multiplied, carried on their subterranean 
labours with such success, that a meadow was shown me, the surface of which 
was completely dried up, every herbaceous root was consumed, and the whole 
grassy mantle, easily loosened, might have been rolled up and carried away like 
a carpet.” 
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TREE SHELTER FOR FARMS. 


? An English opinion, stated in “ Woods and Forests,” says: “I quite agree with 
your remarks last week on this subject. A narrow strip of wood left on the crest 
of the hills, and on the north and west lines of many farms, would pay a large 
interest by the increase of the crops which would result from such shelter on 
the remainder of the farm. Where the woods have been cut away, I think it 
; would pay well to plant these strips, and by good care, to promote their growth 
as rapidly as possible. Quick-growing species in this case should be selected, 
such as chestnuts, maples and poplars. I have, for several years, allowed al! 
young trees growing along the fences, to grow. I have trimmed them, and quite 
a number of them have grown so rapidly, that I have trees which will soon be 
good to cut for rails, posts or wood. They take no room, shelter the field, and 
give some shade for cattle.” 
y This opinion is now becoming prevalent in Ontario. In travelling through 
f the country of late years, I find everywhere lines of trees being planted along 
the road-sides and the dividing fences of farms. So far as this can do it with- 
in the next twenty years, we shall see much of Ontario sheltered by lines of 
i 
_ trees, and those who have neglected it until then, noticing the undoubted benefits, 
will be busy planting and regretting the time they have allowed to elapse before 
doing sc. in planting trees along roads, however, it is the opinion of many that 
they should be confined to the north side, in order that having the south sun 
they may dry the sooner after rain. Some indeed object to trees along the road 
‘or fences either, and would have nothing but wire, to avoid the possibility of 


| snow drifting into the road. It must be remembered, however, that where wind- 
| breaks are frequent over the surface of the country, the winds will be oreatly 
hecked. It should be remembered also that the shade of the trees in summer 
s very pleasant while travelling on the roads. Again, the soil is a question of 
onsideration. I remember when my road to market laid through seventeen 


| Was asandy, gravelly soil, and soon dried up. But the day of dependence on 
| mud roads in Ontario ought soon to pass by. There is plenty of stone and 
gravel in the country to make good roads, (and once well made they last a long 
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time). I know places in England where the paved stone roads, made by the 
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Second Roman legion two thousand years ago, have been used ever since, and — 
some of them are good roads still. But there is another thing to be remembered 
concerning these roads. They pass through a' deep forest, which catches and 
holds the rain. Had they been in the open ground they would have been torn 
up by floods long ago. Farmers, again, are apt to call themselves too poor to 
make good roads. In America we are too apt to think that land will last for — 
ever without manuring. The first thing is to get the field rich; the next thing © 
is to prevent the rich land from washing away. Nothing will do this but 
shelter. It is asked: Why do not the prairie lands lose their fertility ? They 
do lose it. When forty years ago I passed through Illinois and Towa, everybody 
thought they would get a hundred bushels an acre of corn. I passed the same 
fields a year or two since, and they were not getting half that amount. Much 
of their soil had gone into the Mississippi. They have had plenty of time since > 
to shelter their fields well, but instead, they have made little more than a 
commencement. | 


THE FUNCTIONS OF TREE LEAVES. 


An English writer gives the following idea, which will be found to have 
some connection wth the foregoing paragraph :— : 


“The leaves of trees seem destined by nature, to perform two essential 
functions; first, strong to inhale during hot and dry weather, moisture from the 
atmosphere during the night, in order to repair the waste occasioned by the 
perspiration of the preceding day ; and secondly, to receive the juices propelled 
to them from the root, and, as secreting organs, to prepare and elaborate the sap 
so received, to fit it for the support and enlargement of all the woody parts of 
the plant. Hence every branch, according to its size, after appropriating to its’ 
own use what is necessary, sends down the residue to the stem and roots for 
their enlargement, as well as for the multiplication of the roots, which may be 
proved from the roots of every tree being in the ratio of its branches. Thus. 
every part of the plant acts and re-acts; the branches are augmented by the 
roots, and the roots by the branches. Pontey, a high authority in arboriculture, 
and others, consider that the principal use of the leaves is to attract the sap up- 
wards, and that tapering stems are occasioned by branches obstructing the ascent 
of the sap, and also applying it to their own use, thus preventing the enlarge- 
ment of the stem upwards; so that, according to their ideas, if the lower 
branches are removed, a greater portion of sap will go to the enlargement of the 
stem above.” ! 

Whoever reads the foregoing paragraph carefully, will understand why rows 
of trees, though valuable for shelter, never can produce timber. They branch 
out, as is their nature, and each branch, as is well explained above, prevents the 


stem from growing so large above itself as it would otherwise do. For this 


reason, where trees are set closely in plantations, which prevents the growth of 
the lower branches, the trees acquire a tall, straight stem, clear of knots q 


81 
ee 
ee 


; making good timber. It becomes, in fact, altogether a different tree. In the 
open field, by itself, a maple tree will run to about fifty feet in height. It will 
be thick set, with branches almost from the ground to the summit, and they will 
spread forty feet. If you come to cut it down you will find very little timber in 
the tree beside branchwood, which does, indeed, make good fuel. The same tree 
in a forest or plantation would be without branches, from forty to sixty feet 
from the ground, after which it would have a spreading head above, and the 
trunk should yield clear timber all the way to the branches. Granting that the 


two trees had been planted fifty years, the second should be two feet or more 
through at its base. 


THE BLACK WALNUT. 


Many enquiries are made yearly concerning the methods of growing the 
“black walnut, and also as to whether it will flourish in the northern parts of 
Ontario. The black walnut was, in its native fozests, seldom seen much north 
of the Grand Trunk line. Many, however, have planted it north of that— 
I have known it to do well near Collingwood. The question, however, can only 
be solved by the establishment of a plantation—isolated trees give no data what- 
ever. I should not, however, recommend expensive experiments being made with 
‘it far north of its old position. In the southern part of Ontario it grows well, 
‘but I know of no large plantations. In the States, where the climate was pretty 
nearly that of our own Welland, I have seen many thousand trees set in planta- 
tions ten feet apart. These had grown in forty years to trees over eighty feet in 
height, thirty inches through at the base and fifty feet up to the branches. They 
‘would not make good furniture timber, I was informed, for twenty years more, 
‘when it was expected they wonld realize very large sums. The walnuts should 
‘be piled in sand or in litter all winter where they will freeze. By planting time 
in the spring many will have sprouted, which should be planted in one place and 
those which have not in another. We have many trees in Canada, however, such 
as the cherry and the ash, which will stand a northern climate much better and 
grow to valuable timber in half the time. 


: The following pieces on black walnut from “Woods and Forests,” are 
valuable :— 


_ Having cultivated this tree in Austria, and also witnessed its growth from 
the present time backwards for sixty years, my mite of information in reference 
to it may by of some use to such of your readers interested in forest planting, 
Our stock was raised annually from seed collected from the older trees. The 
begin to bear in their tenth year. The seed was thrown into a heap to rot the 
Outer fleshy envelope; it was then put into a cellar during October, and placed 
1 layers in moderately dry white sand ; but the sand is immaterial, earth answers 
€ same purpose equally well. 
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In spring, when good planting weather sets in, the seeds were carefully gone 
over; those that had sprouted were planted in nursery lines,nine inches apart in beds. 
conveniently broad for cleaning purposes, and the unsprouted ones were planted 
the same distances apart later. In view of frosty nights it was thought advisable 
to protect the tender plumules with a little dry litter, but the unsprouted ones. 
did not need this protection. The growth the first year would average over 144 
feet in good ground. Early in the following spring the young plants were care- 
fully dug out and planted at distances of two feet between the rows and one 
foot apart in the rows ; after that biennial removals were sufficient till they were 
large enough to plant out permanently. 

In the case of forest planting we found it to be best to allow the peasants to take 
over a piece of land intended for a plantation rent free, and cultivate it for two. 
years with maize, gourds, sugar beets or potatoes. This was generally dug with © 
the spade, and kept very clean, thereby bringing the soil into good tilth for the — 
trees intended to be planted. The seed was then put in as before, but at four 
feet intervals. In average ground, kept clean for the first two years, the trees: 
attained a height of ten feet in five years, and during that time received one” 
pruning off of the lower laterals. With judicious thinning out as time went of 
the trees grew quickly, and have straight stems which do not branch out into a. 
head much under twenty feet from the ground. i 

I found that they did well on land flooded annually from a neighboring 
stream during the months of May and June. They grew equally weil on unflooded 
land, but not in that which was sandy, very dry, or poor in quality. Some of the 
best timber grew in swampy river deposit with standing water just about thre 
feet under the surface. I may add that the seed should be obtained during the 


autumn. 

Now that the subject of profitable tree planting is creating a good deal of 
attention in this country, the remarks in “Woods and Forests” respecting the 
merits of the black walnut will be read with interest by those who are on the 
look-out for information with regard to the most profitable trees to plant. The 


4 


following extract from the Chicago T’umes shows conclusively the demand, value, 


and scarcity of this tree in the States :— 


Black walnut has disappeared in two-thirds of the States of the Union in 
which it was once plentiful. First, Ohio and Indiana were stripped, then Ken- 
tucky and Tennessee. The enormous advance in the price of this wood during 
the past three years attests its scarcity, while parties of men who are going 
through the States whose trees are gone, pulling up stumps to be used for veneers 
show how difficult it has proved to be to find a substitute for this wood, with its 
even erain, dark finish, and freedom from warping. Cherry stained black ha 
been tried, but no stain lasts, and it is worth noticing that Bouille, the greates! 
master of cabinet-work that ever lived, utterly refused to work in cherry, am 
preferred to deal patiently but for all time with the great difficulties of ebony 
Until the young walnut groves, which are being planted in all directions, begin b¢ 
furnish a supply, however, some substitute must be found.” q 


Americans are evidently alive to the want, and have already set # 
work to plant the tree extensively with a view to meet the continuous “a 
increasing demand, and doubtless at the same time with the idea of a good invest 
ment, with a quick and profitable return for capital laid out in planting. - 
appears that no other timber has been found as yet to be a substitute for thi 
walnut. The above I think is strong evidence that the black walnut ought to 
planted n this country freely as a tree for future commerce. 
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BLACK BIRCH. 


“The black birch, which is rapidly coming in favour, is a close-grained and 
very handsome wood, and can be easily stained to resemble walnut exactly. It 
is Just as easy to work, and is suitable for nearly, if not all, the purposes to 
which black walnut is at present applied. Birch is much the same color as 
cherry, but the latter wood is now scarce, and consequently dear. It is difficult 
to obtain cherry at fifty dollars a thousand feet, while birch can be had at any 
saw-mill at very much less indeed. When properly stained, it is almost impossible 
to distinguish the difference between it and walnut, as it is susceptible of a 
beautiful polish, equal to any wood now used in the manufacture of furniture, 
There is a great difference in the wood of different sections. Where the land 
is high and dry, the wood is firm and clear, but if the land is low and wet 
the wood has a tendency to be soft and of a bluish colour. In all the northern 
regions it can be found in great abundance, and as the tree grows to such a 
great size, little trouble is experienced in procuring it in large quantities. 


The foregoing, from a Toronto paper, is correct in most particulars. Birch, 
however, as I have seen it in many a northern forest, is in no such abundance 
as the woods to which in other days we used to apply that term. The woods 
yet remaining to the north are not such as we destroyed to make our Ontario 
farms. For instance, I have seen many a maple forest—many a long stretch 
where nothing grew but beech, but I never found a forest of birch. In the 
northern regions, say near the Magnetawan, or in the Nipissing Territory, you 
will every here and there meet with an immense birch tree—nothing like the 
small spreading birch trees we see in streets or parks, but three feet or more 
through the trunk, and rising to a great height. Much might be culled from 
these forests and should be, as it is mature. One common use to which it is put, 
which meets every-one’s eye, is our perforated chair seats. These are not of 
one but of three thicknesses, the centre one laid crossways of the grain. 


TREES AND RAIN. 


“Woods and Forests” gives a short but valuable article on trees and rain :— 


“In Italy the clearing of the Apennines is believed to have seriously altered 
_the climate of the Po valley; and now the African sirocco, never known to the 


| armies of ancient Rome, breathes its hot blighting breath over the right bank of 
the river in the territory of Parma. The similar removal of the pine forests near 
_ Ravenna, about twenty miles long, induced the same desolate wind, which con- 
tinued until the wood had been allowed to grow again. There is no doubt that in 
_ France, the removal of the old forests of the Vosges sensibly deteriorated the 
climate on the plains of Alsace; and it is a historic fact that the ancient destruc- 
_ tion of the forests of Cervennes under the reign of Augustus, left the large and 
rich tracts near the mouth of the Rhone, exposed to the steady violence of the 
-mistral (or north-west wind) before which the area of olive culture has retreated 
many leagues; the orange is confined to a few sheltered points on the coast, and 
fruit trees can hardly be reared in places where they were at one time prolific, 


ime 
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The curtailment of the rainfall is a well known consequence of the disappearance 
of forests. In Egypt, where, during the French occupation, in 1798, not a drop 
of rain fell for sixteen months, and where from time immemorial, the country has 
been a rainless bed of sand, Mohamed Ali, by planting his millions of fig and 
orange trees, has seen his country blessed, with an annual rainfall of several 
inches.” 


FORESTRY IN AMERICA. 


“Tt costs a very great sum of money,” says an American paper, “ to plant and 
cultivate even a thousand acres of white pine trees, yet a thousand acres of white 
pine, if planted this year, could not, at the end of half a century, keep a single 
second or third class mill in Michigan running half a year, so enormous is the 
consumption of timber in this country. If the native forests, which are sure to 
disappear shortly unless a different policy is pursued, are to be replaced by forests 
reared by human hands, vast capital and enormous energy must be expended in- 
the undertaking, our great supply of timber must be drawn from the native 
forests as long as any native forests remain upon any part of this continent. 
Hence it is the native forests which demand the attention of legislators and the 
public. They should be protected to the utmost from destruction by fire; they 
should be made by law as secure a property to hold as the nature of such 
property will allow. Great fortunes have been made by holding forest property, 
and still greater ones are to be made if the danger from fire and the burdens of 
taxation can be reduced within reasonable limits. Some of the state legislators 
are already looking after these two things.” 


What the United States must now look to are are the pine trees of the 
Southern States, and the Redwood, as it is called, of the Pacific slopes. The great 
forests of the Eastern and Middle States are so largely used up that many wood — 


———— 


working industries, some of which were thought to be secure in a supply of timber — 


for centuries, are proposing to leave them for the South or West. 


NEGLECTING YOUNG TREES. 


“T have lately, writes a gentleman in Wood and Forest, been looking over 
some old bills which I have had from various nurserymen,and am astonished to find 
the quantities of pines and other specimen trees which I have had from them 
during these last dozen years; and where are they now? Some few have been 
destroyed by ground game; but the main quantity having been guarded, where 
lost, have been choked by the grass and branches. You come upon a suitable 
place for a specimen and get a pine or a Wellingtonia, as the case may be, out of © 
your little nursery, which no estate should be without, and think to yourself, 
‘Now, I’ll look after this tree and see that it gets fair play. A couple of years 
pass and accidentally you tread the same path. Your memory is jogged by seeing 
either a brown, dead stem, or a poor creature struggling for its life in the midst 
of a mass of brambles, growing all the more luxuriantly for the stirring of the 
ground. I intend, in future, to keep a book, enter all specimen trees in it, 
marked when and where planted, and have them looked to twice a summer.” 
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On all our country roads, and on many a farm, we see young trees to which 
this will apply. They are not here, however, so likely to be choked with weeds ; 
it is the burning sun and the dry weather which destroy our planted out trees 
by tens of thousands. Mulching them when planted with straw or litter, held 
in place by stones, if necessary, or stirring the earth around the tree as wide as 
the branches, twice in the summer, would save them all. 


VALUE OF MOUNTAIN FORKSTS. 


The following article from the report of J. B. Harrison, Esq., Commissioner 
of Forests for New Hampshire, applies with much force to some parts of Ontario 
where we have many mountainous districts of land, as well as many flat 
districts, or both intermixed, which should be preserved, partly that they are at 
the head waters of streams, partly that they are mostly of land which, after 
a few years’ cropping, will give little value to the farmer. I have previously 
endeavored to state most of the ideas given below to my readers, but some years. 
ago, and in this differing style they may be more effective :— 


The first and most important function of mountain forests is the preserva- 
tion of the mountains themselves by clothing them with soil. The relation of 
mountain forests to the soil out of which they grow is curious and interesting. 
The soil now produces the trees, but the forest has produced the soil which now 
nourishes it. There was a time when there was no soil on the mountains of 
New Hampshire, nor on any portion of the Appalachian system—when the 
mountains were only ridges, slopes, and summits of bare rock. They were com- 
posed wholly of mineral substances, of matter entirely inert and incapable of 
supplying food to vegetable organisms. There was not an atom of soil on the 
rocks of the whole region, and no vegetable growth of any kind. Then, when 
conditions permitted, nature began a new order of things here with some of the 
lowest forms of vegetable life resembling the lichens of our time. Some of 
these could grow here and there on the rocks, and whatever could grow would 
die and decay, but would not wholly perish. Some slight particles of its fibre or 
substance would remain undestroyed through all the changes of decomposition, 
and in the course of centuries or thousands of years, a thin film of soil was 
accumulated here and there, sufficient to nourish vegetation of a little higher 
character and organization than had belonged to the pioneer organisms. 

How great the distance from that far beginning to the first tree! And very 
poor and inferior trees the earliest ones were when they did appear, compared 
with those which make our forests now ; but they were the best that the still 


scanty soil would sustain. Ever since the leaves of the first trees began to fall 


the trees have been slowly adding to the deposit of soil which now covers the 
rocks, and which has reached the depth and productive potency required to 


- sustain the noble forests of our own time. 


The great stratum of fertile, life-producing soil which now lies folded around 


the shoulders of the hills is the result and accumulation of patient ages of 


! 
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dendral toil. Nature has wrought incessantly, through mighty cycles of time, to 


clothe the desert rocks with life and beauty, and in the untainted air of these 


lofty slopes and plateaus she now grows forests which are like the columned 


86 


ern 3 
—_—_ 


aisles of vast cathedrals. Ships which cleave the waves of every sea; and the 
cottages and palaces of mighty cities, with myriads of structures for man’s 
varied industries, have been builded of materials supplied by our mountain 
forests. The superior quality of the timber now grown, and the vast quantities 
in which it is produced, are effects of the wonderful fertility which the soil has 
attained. It is richer than ever before, but it has not reached the limit of 
possible productiveness. There is no such limit, indeed, and if our mountain 
forests were rightly managed they would forever increase in fertility, and the 
quality of their timber would be thereby gradually improved. 


. 
: 


A forest is the only crop, so far as I know, which can be produced perpetually 
on the same ground without diminishing in any degree the fertility of the soil. 
It is a remarkable fact that a forest not only does not impoverish the soil out of 
which it grows, but that it actually enriches it. As the soil is thus improved it 
responds by producing superior timber. A monntain forest would yield better 
timber, and more of it, at the end of a thousand years uf proper management 
than at the beginning, and proper management means and includes the cutting 
of every tree when it reaches its best estate. 


FARMING IN MOUNTAIN REGIONS. 


The entire effort at farming in mountain forest-regions in this country is 
often a most destructive and suicidal mistake. Much of the ground that has 
been cleared for cultivation in such regions is so steep that if forest-conditions 
are once destroyed upon it the soil is certain to be washed away. It has always 
been manifest to intelligent observers that such land is suited to the perpetual 
production of timper, and of that crop alone. In many instances in our state 
Jand has been cleared and “farmed” with very slight returns, which would be 
much more valuable than it now is if it were still clothed with forest. The 
yield of farm product in such cases is scanty and uncertain. In some places the 
land is too high and cold for successful cultivation. There are frosts late in 
spring and early in autumn, and sometimes in every month of the brief summer, 
and the soil is soon exhausted. It would be difficult to find anywhere an 
instance of more obvious natural adaption to the particular function than our 
whole mountain forest-region exhibits in its fitness for permanent forest-growth 
and its unfitness for any permanent beneficial use after forest-conditions have — 
been fully destroyed. It would have been much better if some of our “ aban- — 
‘doned farms” had never been cleared. In some parts of our country vast values 
have been permanently blotted out by clearing and cultivating mountain land, 
and those States will be poorer for all time to come by reason of the resulting 
destruction and removal of the soil of considerable areas of their mountain — 
regions. 


RUIN BY FIRE. 


The most fatal agency in destroying the soil of a mountain forest-country, 
and in wrecking the mountains themselves, is that of fire, and in the history of 
most mountain forest-regions the operation of this agency has been closely con- — 
nected with the attempts to cultivate the soil to which I have just referred. In_ 
various regions of the Appalachian mountain system many of the farms have 
been cleared simply by burning the timber and brush left on a tract after it has 
been lumbered over, and the first crop is planted in the ashes. In a few years 
the soil is exhausted or washed away, and the farmer goes a little further up or 
down the valley, or across the stream which runs through it, and repeats the 
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operation. But the injury to the mountains which is caused by the destruction 
of the soil of these limited tracts which have been cleared for cultivation is 
trivial when compared with the losses which have resulted from the forest-fires 
having their origin in these clearings. 

When we consider the rapidly increasing density of the population of our 
country, and the great advance in the value of all fertile lands, especially in the 
Eastern States, it is obvious that the complete destruction of the soil of any 
considerable area is a very serious matter. There are few kinds of losses or 
misfortunes affecting property which are so calamitous as this. It is a crime 
against posterity, a permanent subtraction from the wealth and the capabilities 
of the country. The soil is, to a very great extent, the country itself. A burned 
city can be rebuilt, and the system of insurance distributes the loss widely. But 
‘there 1s no insurance on the soil of our mountain forests, and when it is once 
thoroughly burned it will require mighty cycles of time to restore it. Its pro- 
ducing capacity for ages, and all the “promise and potency” of a perpetual 
‘succession of valuable crops, are at once reduced to nothingness.—From the 
Report of J. B. Harrison, Commissioner of Forests for New Hampshire. 


FORESTS IN THEIR RELATION TO THE PUBLIC HEALTH.* 


By Dr. Bryce, TORONTO, SECRETARY ONTARIO BOARD OF HEALTH. 


Mr. President, Ladies and Gentlemen of the Association :—From the earliest 
‘times that the phenomena of climate have been observed, we have abundant 
evidence that the presence or absence of forests has been remarked as pro- 
ducing influences, which have had their effects upon the salubrity of different 
localities; and, in the warmer countries of Southern Europe and Asia, the 
deities of the woods and groves stood in high favor with their devoted 
‘worshippers. 

The people of more recent centuries, too, have not been blind to the protec- 
tive influence of forests ; but it has, until very recent years, been difficult for the 
energetic settlers who have had to hew out for themselves homes from the forest 

primeval, to view the sturdy forest trees in any other light than that of their 
- natural enemies. 

Indeed, it yet seems hard for us, as we visit our frontier settlements and 
see the small clearances and limited sources of income which the settler 
_ possesses, not to sympathise with him in his struggle for existence, and to view 
with calm indifference the wanton destruction of the woods, which, in older 
_ settled portions of the continent, are coming to be looked upon with a regard 
akin to reverence. To most of us the value of our forests, as direct revenue 
| producers, must naturally appeal first, while to many others their indirect 
_ value from the influence they exert on agricultural productiveness will appear 
important; but few, indeed, have carefully considered how far-reaching are the 
_ influences which their existence or their non-existence may exert upon the public 
health. Some few months ago I had the honor to briefly introduce the subject 
| of “The Preservation of our Forests a National Sanitary Need” to the Inter- 
“national Conference of State Boards of Health then in session at Nashville, Tenn., 
at a time when the levees of the Mississippi were in danger, and when in some 
of the Gulf States, destruction had visited extensive areas of country. The 
~ Conference, and notably those delegates from the South-Western States, realizing 
| the importance of the matter, adopted strong resolutions expressing their views, 
and forwarded them to Federal and State authorities, urging the adoption of 


* Read at the meeting of the American Forestry Association, Quebec, 1890. 


a 


88 


ee, ee ee 
a 


such legislation as would encourage tree-nlanting in suitable localities over 
the continent, and thereby serve to mitigate in some degree that destruction of 
life and property from floods and cyclones, due in large measure, we believe, to: 
the absence of adequate forests on the head waters of many of our largest. 
rivers, and upon the thousands of miles of prairies popularly spoken of as treeless. 

To further show its active interest in the important work of which this 
Congress is the exponent, the Conference, through its president, has requested 
me to attend here as its delegate, and lend to those who are engaged in this 
praiseworthy work the support of our Association, whose members comprise the. 
most active and prominent sanitarians of the various states and provinces on the 
continent. In the name, therefore, of the International Conference of State: 
Boards, I am present to-day to offer this assembled Congress greeting, and to offer 
the active support of this conference of health officers in all measures tending to. 
the abatement, or, at least, the mitigation of those evils which are unfortunately 
too apparent to all of us. 

Engaged some fourteen years ago in lecturing on chemistry and meteorology to: 
the students of the Agricultural College of Ontario, I became greatly interested 
in the influence on organic vegetable life, of the amounts of rainfall during the 
months of germination and growth; and being anxious to determine, if possible, 
the truth of the theoretical teachings of chemical physics, as regards the. rela- 
tionships between soils, trees, and the circumambient atmosphere, I made a 
careful and laborious study of the tables of the Toronto observatory, beginning 
with 1840, and for purposes of comparison took the semi-decades of 1840-45, 
1850-55, 1860- 65, 1870-75. 

From the tables which were published at the time in a paper read before 
the Canadian Institute, several results became apparent. 


TOTAL SNOW AND RAIN. 


Boy OR ee AEC lie ne RAGA Deb ig ah Ht lie 216.57 inches. 
PS SOQ 25400 ey 1 AOL Tes Uh eT IN CLO OEE tush Chea ee 164.684 ‘§ 
LSGOHGRARG: ALBIS UBT Wit Wr 0k Oa Ren oee eee te, 160:587 |) * 
EL SO RSAONUE GSS ie SP AER VIS hee TOE ECO MEET) ORS PIER ra 152:62 ‘§ 


inches, or a yearly difference of 12.79 inches. 
The total moisture is divided as follows: 


ToTAL Rain FALL. 


TA Ae a ai ais aot a Sndake a yah aale bia Riad od Meena aE 191.020 inches 
1s 3] UE aN A rae PIR UNE RED Ys ursyt OSE 137.999 

NS00 04 ee see Ol eed eae ae ee er 131 (0G we 
EW CU RY ie Dan Am emer neea Soild Sie Behe cca iy A BR Li Es BS ye 


or, between the first and fourth periods there was a total decrease of 77.8 
inches, or a yearly difference of 15.85 inches. 


ToTaL SNow FAuu (12 inches snow, one inch rain.) 


LS S0 Ade vn Pak Se cael Se Cee de ee Mes Sle 322.70 inehes 
AS HOHE ve Sok a CE eae iP Re a 320.10 x 
VSG ORG AR ce acste ne day alee tah Atte we ee eee Ee 344.38 e 
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_ or, between the first and fourth periods there was a total difference of 151.18 
inches, or a yearly increase of 12.59 inches. 


These calculations agree exactly with theory. In comparing the individual 
quarters of each period, I arrived at the following results :—March has remain- 
ed much the same still; with April is found a deerease of more than 4 inch, a 
decrease that increases with each month until September, thus :— 


April, July, August, 
May, June, September. 


LONG JRA LC Wes eC efi ta ed Aa 48.55 68.101 
NOTE LGW. Gl LU Apa aOR 7. of EUR 40.195 48.625 
(USE BLO <<. boi bl, MAA RR coc. ly erenGn 32.742 45.617 
AS OLAV ek. le 2.) Ss) ee 84.670 35.14 


The significance of this unpleasant change must be evident to all. The 
average temperature of the two months of germination is lower now than it was 
forty years ago. Thus :— 


March. April. May. 
Mes OAL os Sega 185 cases th oodles ae ae es eS 29.88 42.62 i a 
SOO 4 ch Pa eet any ois eee eee 30.24 40.06 50.68 
PS OQEO Set heist. 30 be tele shee als ar ea ae 29.02 40.80 52.86 
SOSA nieve rhein 5 Weel e a aie eee 27.24 40.18 53.36 


This undoubted fact causes what is termed a late spring, the period for 
growth and development of the plant being shorter than formerly. The 
temperature of May, the first month of real growth, is now warmer than 
formerly, by an average of nearly two degrees. The growth is thus apparently 
forced unnaturally to make up for loss in April, but the attempt is rendered 
futile by an undue dryness, the rainfall in May having been :— 


AC SAA ea soa, au ok ey Reece he ee ean ee 15.015 inches. 
HISD AT Ne a as 2 fees ne ase Ok ee ee 3.0.00 : 
RODEO RG a oho ice oN fee cs eg ara eI en: 14.055 oe 
TS LOS FAG cn lst ion bane oe ata a eee 8.640 “ 


_ I do not propose to again discuss these figures, further than to say that it is 
apparent that if the period of germination is made later in Ontario by April becom- 
ing colder, and if the month of May, is notably hotter and drier, then that normal 
development of plants is very materially affected, and results in greatly reduced 
arboricultural returns. It will further be manifest, however, that those causes, 
whether of damp soil, cold winds or excessive heat, which are inimical to 
normal or healthy plant growth, may become the conditions favoring the opera- 
tion af other influences inimical to plant life, such as vegetable parasites, 
the poisonous effects of the complex organic products of an aerobic bacterial life 
_ in imperfectly aerated soils, of insects, etc., ete. I cannot forbear illustrating this 
point by referring to a recent paper by Prof. H. Marshall. Ward in the pyro- 
ceedings of the Royal Society, “On Some Relations between Host and Parasite 
in certain Epidemic Diseases of Plants.” 


He points out what would seem self-evident, “that a plant may vary 
within very wide limits of the condition we term health.” We may, for instance, 
having a herbaceous plant growing under a high July temperature with an 
abundance of solar light, when suddenly the temperature falls, rain sets in and 
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the weather remains cloudy for days. Transpiration through the leaves being 
almost stopped the plant becomes suffused with water and the movements of 
the absorbed gases are greatly retarded. Now to realize the effects, we have to 
recognise that the growth of the plant depends upon a healthy condition of its sap, 
which contains corpuscles and nutritive fluids, which constitute its circulatory — 
system just as much, and in the same sense, as the blood does in an animal. — 
Prof. Ward further points out that the life and growth of the plant depend upon ~ 
the absorption and assimilation of food, commonly spoken of as metabolism. — 
What thus goes on in the plant depends upon the fact that the cell protoplasm 
absorbs oxygen brought to it from the water of the soil and from the air, and 
this oxygen combines with the various compounds contained in the protoplasm, — 
These bodies are thus broken up while others form new unions. Complicated 
life movements are thus set up, and heat even is developed by the oxygen 
taking hold of the carbo-hydrates, as starch and glucose, and by the nitrogen | 
absorbed, certain nitrogenous compounds often called, in medicine, the active 
principles of a plant, as asparagin, etc., are found. A most interesting fact 
which finds its parallel in the excessive development of acid compounds in the 
blood of rheumatics and persons suffering from various other troubles, is found 
in the excessive formation, out of protoplasm, etc., when a lack of carbohydrates 
occurs in the plants, tissues and sap, of organic acids (such as malic, oxalic, ete.) 
They are due to incomplete oxidation and their variations in quantity depend 
greatly on the activity of the metabolic processes and, therefore, on the intensity 
of respiration. | 


Remembering that the carbohydrates are formed by carbon dioxide and 
water meeting in the chlorophyll of the leaves and other growing tissues, and that 
the activity of the chemical changes depends largely upon certain rays of sun- 
light, we can in some degree comprehend how the conditions, favorable to 
vigorous plant life, must in a very special sense be the measure of the resistance 
which any plant will make to injurious influences. Here, again, we find a — 
parallelism to the resistance which the animal organism offers to malign in- 
fluences. Housed in dark work-rooms and offices with limited supplies of fresh — 
air or oxygen, we have as a result imperfect assimilation or metabolism going on 
in the blood and tissues, and so we find that the germs of disease in the shape of 
vegetable parasites, as diphtheria, obtain an easy victory over debilitated and — 
non-oxidized tissues. 


Prof. Ward details at some length how the fungus Botrytis develops on © 
many plants, and points out that sunshine is wholly unnecessary to its develop- 
ment, and that dull, damp weather and a saturated atmosphere, so injurious to 
higher vegetation if prolonged and at a low temperature, are distinctly favorable to 
the development of these fungi. It has been found further, that the mycelium 
of the fungus develops a ferment—just, for instance, as the diphtheritic — 
microbe secretes a leucomaine, which acts as a poison to the human sys- 
tem—and that the poison possesses the property of swelling and dissolving — 
cellulose, and further seems to kill the protoplasm at the points where the fungus 
has made its way into the cell-tissues of the plant. The action seems to be- 
associated with the formation by the fungus of oxalic acid, which in exeess 
rapidly destroys protoplasm, and so acting like other acids, causes the leaves of — 
the plant to turn brown. The result is analogous to the effects seen, notably — 
upon evergreens in the neighbourhood of brickyards, where, during the burning, — 
sulphurous products are given off, which being oxidized in the atmosphere, exert 
an acid action on the soft tissues of the growing wood. 

Hence we see that whatever makes for normal growth and development in 
plants tends equally to enable them to resist the attacks of malign influences. 
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We find further admirable examples of this in the wheat-rust, the potato blight, 
black-knot, etc., and in the conditions opposing or favoring their development. 


We now naturally must turn and inquire whether we have any analogous 
conditions which affect climate unfavorably as regards the health of man, and if 
so, whether the same laws with regard to increased liability to disease become 
operative. Let us examine these physical influences and effects, which all will 
agree are largely the result of deforesting. We are accustomed to the use of the 
terms, (a) equable, lumited or imsular, as applied to climates with slight yearly 
and diurnal variations; and (b) to extreme, excessive or continental, 2. ¢., as applied 
to climates with great variations. As producing these we speak of proximity to 
extensive water surfaces, height above sea-level, etc. In addition to these 
classes and others, such as latitude, nature of the soil, etce., we recognise that the 
eovering of the soil plays an important function. Herbage, as remarked by the 
latter Dr. Parkes, is always healthy, but trees play by far the most important 
part of any kind of vegetation: (a) By keeping the ground cool through 
directly obstructing the sun’s rays: (6) By presenting in their leaves an im- 
mense evaporating surface: (c) By this means taking up through the roots an 
enormous amount of water, thereby preventing a stagnation of ground water, 
and aiding healthy nitrification processes by the constant introduction of oxygen 
into the soil: (d) By thereby creating a moist and coo] atmosphere around the 
tree through evaporation, while the same process prevents rapid chilling of 
the soil by radiation, and at the same time, by the circulation of the sap, a 
rapid chilling of the tender,exposed parts of the tree 1s obviated. 

We thus have, through the beneficent agency of trees, an equability of 
climate, obtained in no other way, and in so far as this is a factor favorable to 
health, we have a distinct advantage to be gained by the preservation of trees. 

On the other side, where forests are absent, the excessively rapid changes in 
temperature, induced by rapid radiation of the earth’s heat, affect most unfavour- 
ably those exposed to this rapid chilling, and who may not have such strength and 
vigor of constitution, as to resist its effects. The rapid abstraction of body heat is 
as inimical to the health of man as of plants, and leaves persons exposed to specific 
causes, which, under more favorable conditions, are inoperative. Associate 
“with these extreme daily-ranges of temperature, frequent extremes of weather, as 
of winds and storms, and we have exactly those physical conditions productive of 
‘internal congestions, inducing in some form or other, those diseases which hold 
So prominent a place in our mortality tables. Take but one disease, the 
causation of which has been long in dispute. Surgeon Major Oldham, of the 
Indian Medical Service, insists that malaria is due to cold.. Logan, in a work 
on the climate of Chili, tells us that malaria prevails on the table lands, while 
the lower levels are free from it. 

So much then on this part of the influence of trees in preventing a rapid 
and extreme chilling of the soiland of the atmosphere contiguous to it. 

Speaking in the more exact language of to-day, I would say that these gentle- 
‘men ascribe to the moisture and cold a condition whereby a cause is given an op- 
portunity of becoming operative by their depressing influences. In other words, 
‘the monad, the cause of malaria having entered the system becomes capable 
‘under these conditions, of multiplying “and overcoming the resistance of the 
body, just as Botrytis, under similar conditions, grows in plants. 
Their influence in preventing these rapid and extreme changes, applies like- 
wise in the matter of forests lessening the changeability and violence of the wind. 

Dr. Charles Smart, Acting Surgeon General United States army, made some 
careful experimentson thelaws sregulating radiation of heat,and other relations there- 
|to of wind and moisture. He says there are three principal factors going to make 
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up climate in its relations to our animal heat, viz.: (1) The absolute temperatur 
of the air: (2) Its motion: (3) The moisture contained in it. The effects of rapid 
radiation upon the human system, it is assumed by a large school of etiologists, are 
so great as to produce disorganisation of the nervous mechanism that presides over 
the temperature of the body, and this upsetting of the heat regulating 
centre is likely to happen when the body has been subjected, during the day, to 
extreme solar heats and fatigue, and is exposed after sundown, and in the night 
to the tropical or sub-tropical chill, which will be severe in proportion to the 
rapid cooling of the ground, and the amount of vapor condensed in the lower 
stratum of air. 

How notable are the differences in the degrees of radiation of heat from the 
earth is seen in the statement made by Tyndall in connection with sume 
radiation experiments published in detail several years ago, to the effect that 
were it not for this invisible gaseous envelope, with its moisture surrounding” 
the earth, it would long ago have radiated its heat to an extent totally 
destructive to the life of every living organism. All of us are familiar 
with the old example of how on the desert plains, whose soil may attain a 
temperature of 150° or more during the day, radiation produces, after sundown,. 
so rapid a cooling as to produce hoar-frost as seen on the blankets of travellers: 
who have laid down to sleep on the sands in the open air. | 

In the matter of clothing our bodies we find the same laws in opeta amy 
and protect ourselves by non- conducting flannel and silk under garments. 

It is well to recall what long ago was affirmed, that plasues were stopped in 
their progression by forests, while there is indubitable evidence going to show | 
that belts of trees have effectually protected communities against the emanations 
of malarious marshes. | 

I now propose to speak of an influence exerted by forests, which, studied to 
some extent, has from the very nature of the case, been but imperfectly ap- 
preciated. I refer to their influence, first upon eround waters, and second, - 
related thereto, their influences upon the processes of nitrification. 

Our literature teems, with illustrations of how the never-ceasing and 
uniform flow of springs celebrated for their curative properties, and presided | 
over by some old-time deity, has been largely decreased by the wanton 
destruction of the forests which protected their sources; while in Ontario we 
behold the yearly decreasing volume of the dozen or more ‘splendid rivers, which 
taking their rise in the central plateau, flow toward some one of the four greab 
lakes, Ontario, Erie, Huron or Georgian Bay. 

Towns and cities have sprung up on every side, and as their needs have 
increased they have looked for local sources of public water supplies,only to find their 
local streams uncertain in amount during the later summer months, while their 
decreased volume has resulted in a relatively increased pollution, which makes 
their use as a source of public water supply, in many instances, quite out of the 
question. All will see how serious sueh a matter becomes in its relations to 
health. But this evil is much more far-reaching in its effects. Assuming that 
under ordinary circumstances the amount of water which finds its way into the 
soil is 50% of the total annual rainfall, it will be apparent that if in all parts of 
the Province, the snows, by the irregularities of the winter season, pass away 
rapidly, as they now frequently do during a thaw, to the streams and rivers 
without being taken-up by the then frozen eround ; if further during the 
spring the heat of the sun causes so rapid a melting of the snow, as to make bare 
the fields in a few days, and fill the streams to overflowing, there results an - 
incalculable loss to the underground sources of supply, which we are coming to. 
look upon more and more as reservoirs, never-failing in their abundance and 
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perfect purity. What such losses mean may perhaps be appreciated when I 


say that, assuming that six inches of the 25 or 30 inches of annual rainfall are 


lost by deforesting, we have a direct loss to our underground sources of supply 


amounting to nearly 100,000,000 gallons per square mile of surface. What this 


loss means to a city which has to look to driven-wells for its supply will readily 


_ be understood, since the more extended that the necessary gathering ground 
_ becomes the more expensive does the matter become to the city, whose demands 
_-are constantly increasing. Curious as it may appear we see on every side two 
constantly attendant phenomena, yearly and increasing needs of pure and 


sufficient water for our cities, and yearly decreasing supplies as regards both 


_ purity and quantity. Remembering that it is commonly agreed that more than 
_ eighty per cent. of all our typhoid fever is produced through the medium of 
_ drinking water; that some 700 deaths and more than 10,000 cases occur in 


Ontario yearly, causing a loss of labor, of more than 300,000 days, and at least 
as much more unproductive expenditure of capital, we can understand how from 
the health standpoint alone deforesting has an economic importance, well-worthy 
of our most serious consideration. The matter of the loss to the soil produced by 
the sudden disappearance of the water resulting from the melting snows, and 
the equally useless and even destructive effects of the torrents which are poured 
upon the baked and arid surfaces of our fields, by the thunder storms of summer, 
have another and far-reaching influence in the matter of the retention and utiliz- 
ation of the organic matters of the soil. The vegetable organic matters of our 
virgin soils, the manures which are deposited on our agricultural lands, depend 
alike for their beneficial effects, upon whether they are quickly utilized by being 


- converted through the action of the bacteria of the soil into compounds assimilable 


by plants. Now, upon the aeration and upon the moisture of the soil will depend 
the rapidity and perfection of the nitrification process. All are aware of how 
manured or meadow lands often seem to be productive of but little results 
during a dry summer, and again of how a soil cold and unaerated is equally 
‘barren of results. We recognise the reasons of this as two-fold; first, a lack of 
drainage, whereby the water of the subsoil is prevented from being removed in such 
@ manner as to allow of aeration of the soil, and second, from a lack of 


- warmth of soil whereby the bacteria are able to multiply rapidly. A soil left dry 
after the floods bakes and becomes impervious to air; while its cold subsoil may 
be so clogged with water, that the bacterial action which goes on is productive 


only of those compounds which produced by microbes multiplying in the absence 


of oxygen, are positively injurious to plant-life. Now, when we refer to the 


effects of forests upon the soil we find that, while they enable the water 


_ entangled in the interstices of the leaf-mould and humus, to pass silently into 


the earth, protected against the scorching rays of the sun, they likewise act in the 
most positive manner as drains to large areas of surrounding soil. Their tap- 


_ roots running downward often pierce retentive clays, and the organic decom- 
- position which goes on in the root fibres creates innumerable drains by means of 
_ which subsoil waters are lowered toa notable degree. How great this drainage 
_ becomes may be measured by the amount of water which is evaporated by a tree. 
| Parkes and others have given us figures showing an evaporation from the leaves 
of a tree as equal to 24 gallons daily, or as given by another equalling 212 inches 
of an annual rainfall. This evaporation may be best comprehended by imagining 
| it to be at least equal to one foot of water from a surface equal to fifteen feet 
| #quare. 


This removal of ground water, viewed from the public health standpoint, is 
most important. By drainage or a lowering of the ground water, Dr. Buchanan, 
president of the Local Government Board of England, has shown that in a few 
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years, the death-rate from consumption in drained towns was reduced nearly 
507%; while everyone is familiar with the story of how, at a Trappist monastery 
situated on the Roman Campagna, eucalyptus trees planted about it caused a disap- 
pearance of malaria from all the inmates except from amongst those whose rooms: 
looked upon a damp inner court. This phenomenon being observed, several 
eucalyptus trees were planted in the court, when through the drying of the soil 
by their roots, and a utilizing of the products of normal decomposition of the soil, 
those conditions favorable to. the development of the malarial poison in the soil. 
were removed and the disease disappeared. 
This phase of the subject is worthy of much more extended treatment, but: 
time prevents us. 
Regarding those direct influences upon the public health, resulting from 
floods and cyclones, I shall not speak at length. They are patent to all. If there 
ever were a year when our legislators, our scientists, the people generally have 
been made aware of how nature, “red in tooth and claw,” avenges herself on those | 
who despise her teachings, it is the year of grace 1890. I had intended to have — 
made a table showing the disasters from these causes, as collated from the reports — 
of the daily press, but I have forborne. It would have recalled horrors useful — 
only so far as they teach us lessons. Modern science is striving with much — 
success to chain every force of nature to the car of human progress, “but ib would 
seem as if the father of the gods resents the violation of nature’s laws and this. 
destruction of her sylvan fanes, while the stealing of the fire of the gods by a 
modern Prometheus results as of old only in the punishment of man. Sicrturad 
astra seems ever to have as its refrain facile est descensus Averno, and to balance 
the evil and good between these, the lumberman and agriculturist who would 
subdue the earth, and those, as the sanitarian, the engineer and poet who | 
would maintain inviolate nature’s cifts in the trees, is equally the aim and we trust. 
the attainable ideal of such Congresses as this. 
“We trust that somehow good will be the final goal of all.” 


FORESTRY CORRESPONDENCE. 


The following letters and extracts give an idea of the progress of forestry 


On 


throughout Ontario, and also much valuable experience of the various writers 
They were mostly in reply to the following list of questions :— 


1. Whether and to what extent lines of trees for windbreak or ornament. 
are being planted, and how those planted are thriving ? | 

2. Whether plantations of young trees have been set out, and how they 
succeed ? 

3. Whether cattle are fenced out from any portions of forest in you 
neighborhood, and how it answers ? 

4. Any difference in climate, rainfall, drifting of snow, and so forth, yo 
may have observed since the clearing of the country ? 

5. What measures, if any, would be likely to improve the existing state of 
affairs ? 

1. A good many, in this neighborhood, are planting trees for wind-break 
and also for ornament. The kinds of trees principally used being Norway spruce 
soft maple and our native red cedar. The last named makes an excellent wind- 
break, as they grow very close ; in this respect they are equal, if not better than 
the Norway spruce, and are much cheaper. I have wind-breaks on the north 
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and west of my building and orchard, those on the north being principally soft 


maple; but, on the west, which is exposed to the severe blasts off Lake Erie, a 
double row of soft maple, Norway spruce and red cedar. The maples and cedars 
I get on my own farm, and the Norway spruce from the nursery at Kingsville, 
only a few miles away. ‘They are all doing very well. 

2. I know of only one plantation, that of Hiram Walker & Sons, which 
was planted last spring at their far-famed summer resort (the Metawas), near 
the village of Kingsville, on Lake Erie shore; they planted 1,000 trees, princi- 
pally soft maples and elms, and as far as I can ascertain, they are doing very 
well. 

3. I am sorry to say that cattle are not fenced out of any portion of forest 
in this neighborhood. I am satisfied it would be a great benefit to the little 
forest that is left, if cattle were fenced out. I notice that where they are allowed 
to run in bush pastures, everything in the shape of second growth is completely 
destroyed, and nothing allowed to grow but the larger timber, which, in a few 
years, will be all gone. 

4. I am told, by old settlers here, that the climate has changed very much 
since this township was first settled. In those days they knew nothing of the long 
drouths that we have now nearly every year. What little snow we get is very 
little benefit to us, as it is all piled up along the fences. Consequently, our 
wheat fields are left bare and exposed to the hard freezing weather that we 
generally have in January and February. 

5. I have no doubt that tree-planting, especially in belts along northern 
and western exposures, would be a great improvement.—JAmMES H. Brown, 
Harrow, Essex Co. — 

1. A few lines of trees have been planted along roadsides and are doing 

well. 2. None set out in plantations. 3. Cattle are generally fenced out, and it 
is a great advantage to the young trees. 4. The snow drifts badly, blocking the 
roads and leaving the fields almost bare. 5. A compulsory Arbor Day would fill 
the bill, so far as roadside planting is concerned, each path-master overseeing the 
work the same as ordinary road work.—JOSEPH GRIFFIN, Crewe, Huron Co. 
. 1, Norway spruce make the best wind-break. There have been four lines of 
them planted in this section ; they grow very well, a little slow at first. 2. We have 
seen no regular plantations of young trees, but I think young forest trees would 
succeed well if that the field mice could be prevented from girdling them when 
young. 3. Cattle are fenced out from some portions of forest. I fenced cattle 
out from fifteen acres of hardwood bush for about five years and the bush 
began to grow very thick with little maples, ironwoods, and white ash. 4. No 
difference except heavier snow drifts in winter resulting from want of protection. 
—WILLIAM CurRy, Hills Green, Huron Co. 

1. I have been planting trees for wind-breaks and find them beneficial— 
spruce, balsam and others. 2. The trees succeed well. 3. Cattle are not fenced 
out in Algoma, except in rare cases. N.B.—I lived in Huron County for 
twenty-five years and found out the benefit of trees around farm-yards and 
orchards.— WILLIAM Harris, Day Mills, Algoma. 

1. This section of Western Ontario was more lately settled than most of the 
surrounding counties, and, therefore, the value of the forests has not been felt 
until lately. The timber was very fine, consisting chiefly of maple, beech, elm, 
ash, basswood, oak, birch, and black cherry, in deciduous trees, and hemlock, 
balsam, and arbor vitee in evergreens. A large part—too much, indeed—of these 
woods has been cut down or destroyed by fire. Until lately very few trees were 
planted on farms in this neighborhood, but now numbers are planted every 


spring along the roadsides and around the orchards, barns and houses, The 
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greatest difficulty with most persons seems to be that a large number of the trees — 


fail to grow. The soil is a heavy clay, and newly set trees do not appear to 
grow so readily as on a lighter soil. I have known men who planted trees and, 
at least, three-fourths of them did not grow, but it was chiefly through their 
own carelessness in not taking care of the trees, as others get nearly all to grow. 
2. No plantations have been set out as yet. 3. The larger number of farmers 
allow their cattle, sheep, etc., to run in the woods, but those who “ fence them 
out” soon have a dense undergrowth of young trees and berry bushes growing 
up, and all are agreed that it is the best plan. In this, however, it is as with 
planted trees, viz.:—they do better on a lighter soil. 4. Since removing the 
forests, the winds are stronger, thus causing damage to grain, fences, etc., and also 
the storms are much more severe in winter. The snow is blown off the fields 
and laid in great drifts in the hollows and by the fence sides. The drought of 
summer has also been increased. 5. Many farmers are rather ignorant on this 
subject and to enlighten them as to the advantages of planting trees, and the 
necessity for caring for what they do plant would, I think, improve the state of 
aftairs.—JAMES NEILSON, Newton, Perth Co. 


Some few years since you gave me good advice which was acted on with 
happy results, but in consequenee of most of my young trees being Norway 
spruce, and yery palatable to most farm animals, I could, with hopes of good 
success, only plant where stock could be kept out of the fields, so planted, 
altogether, or else go to much expense and trouble in fencing around the trees. 
However, had I gone to the trouble and expense, to a much greater extent at the 
time, even had I borrowed the money for the purpose, I should feel better satis- 
fied now. I have about three or four thousand planted out in single, double and 
treble rows, in places where they are of much benefit to both stock and crops, 
besides beautifying the farm, most of them having been planted out about 
twelve years, and these are about fifteen feet high, much admired by any one 
with any taste for things of beauty, and they area great prevention against snow 
drifting of the adjoining roads. 1. There has not been much done by the rank 
and file of the farmers in the way of tree-planting, but by amateur farmers, such as 
those who have made money by professions, lumbering, etc., much more progress 
in that line has been made, and the trees mostly planted have been hard maples 
(acer saccharinum) which are the kings of deciduous trees for street or roadside 
planting, and some soft maples and elms.. 2. Very little has been done in this 
way except by myself, and the success attending what I have done is beyond my 
most sanguine expectations, particularly where the land had been properly pre- 
pared by good tillage, and where grass and weeds were kept down, and potatoes 
or other root or hoed crops were planted between rows for five or six years, or 


until the trees nearly covered the ground and were making good headway. 3. — 


In very few places, but in these few, the benefit is very apparent in the prreser- 


vation of the forest. 4. Cannot say that the rainfall has been lessened, as the © 


season just passed has been the wettest I have ever noticed, but there has been a 


marked falling off of the streams and rivers going on for years and still going — 


on. The weather, however, seems to be more changeable, caused, no doubt, 
by the removal of forests which acted as wind-breaks and barriers in reducing 
the velocity of the winds and modifying the temperature. The snow drifts, of 
course, now exist in a most obstructive manner where formerly they were 
unknown. 5. My idea would be to instruct through the newspapers. Ist. As to 
the best varieties of trees to plant. It always makes me unhappy to see as I do, 
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in nine cases out of ten, people plant as evergreens “ balsams” (Abies Balsamea), — 


almost worthless trees, where they could almost as easily have procured “black ” 
or “ double spruce” (Abies Nigra), a splendid hardy native tree, and when well 
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grown, superior, In my opinion, to the best grown specimens of the Norway 
spruce (Abies Lacelsa), although of admitted slower growth than the latter, they 
are closer, more robust, and spread out better. I know where there are two or 
three specimens of them worth driving ten miles to see—about thirty feet high 
and with a spread of twenty-five feet. It is equally upsetting to me to see a 
preference shown to the soft maple (acer rubrum) for street and roadside plant- 
ing, and having it advocated as a more suitable tree than the hard maple (acer 
saccharinum). The Norway maple (acer platanoides) is a fine and hardy tree and 
thrives well in this section of the country.—EDwarp D. Newton, M.D., Barrie, 
Simcoe Co. | 


1. Trees planted along roadsides more or less every spring, but not to any 
great extent—seem to be thriving. 2. No, no attention paid to it. 3. The 
woodlands from which eattle are excluded full of young vigorous growth—none 
where they run. 4. A great difference in my recollection of fifty-six years— 
drying up of springs, impassable drifted roads. 5. Government aid to stimulate 
planting. A general Arbor Day same as for schools. Nurseries of trees furnished 
at cost by government. New varieties such as larch, Norway spruce, sweet 
chestnut, etc. Trees furnished to those who send an order. Blank orders sent 
¢o any address.—JoHN LE BourILLIER, Glen Miller, Hastings Co. 


1. In this section, people seem very reluctant in undertaking setting out 
lines of trees for shelter, several have set out trees for ornament with good 
success. 2. Question—No, none. But they would be a success if properly attend- 
ed to. 3. I know of only one or two who shut their cattle out of their woods. 
In these cases there are lots of young trees from two inches to twelve feet in 
height, making a thick growth that will in a few years make quite a forest of 
beech, maple and other hardwood. 4. For some reason the summer is cooler. 
Rain falls heavier, apparently. Snow drifts are more frequent and heavier since 
the timber has been cut away. 5. I should say addresses or papers on the sub- 
ject, read at Farmer’s Institutes by some one in a position to answer all questions 
there at the same time, would have a good effect.—Jess— H. Kitnuman, North 
Pelham, Monck. 


Until the age of twenty-three, my home was in Switzerland, and there, 
wherever the forest is cut down for any purpose whatever, it is always replant- 
ed the next year. 1. In our neighbourhood very few trees have been planted, 
either for ornament or wind-breaks, but wherever planted, they are thriving 
well. 2. None whatever. 3. Cattle are not fenced out in any case that I know. 
The cattle in a forest are a great draw back to its growth, as they brouse the 
young trees. 4. Much colder, and cold weather is much keener. J am sure that 
the forests temper the cold; much more drifting when the snow falls. For some 
years back, we have not had the necessary summer rain, but could not attribute 
it to the clearing of the forest, though I think that forests draw and keep mois- 
ture. 5. To introduce the most valuable forest trees, at the cheapest rate, to 
parties interested and willing to plant, in different localities through the country; 
my experience is, that groves of forest through the country would be very 
deneficial to serial culture.—FREDERICK ALLEMAND, Eden, Elgin Co. 


Planted 250 trees along the highway—maple and some ash,—mostly grow- 
ing well. Almost all the farmers are planting lines of maples along the roads in 
the older settled parts of our townships. Evergreens make the best wind-break 
in the winter. Keeping cattle out of the bush would be a great saving to the 
ee trees, but they would have to be thinned out.—SamMuEL KeErr, Rockwood, 
Wellington Co. 
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1. A few lines of trees have been set otit and are thriving very well. 2. I 
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am not aware of any. 3. Not all the year, for a portion while the crop is grow 
ing and harvesting. 4. It appears colder in winter. The snow does not lie on 
the fall wheat, as formerly. The clover catch is more uncertain. 5. A bonus of 
certain amount per acre, when five or ten years growing. One-half paid by the 
Provincial Government, the other half to be paid by the municipality in which 
the plantation is situated, and the municipality should have no option, but should. 
be made compulsory as grants to High Schools. . 


Our forests are being cut down unusually fast these years, for several 
reasons | shall namé. 1. The times are bad for farmers, and those having mort-| 
gages or legacies to pay have recourse to the few remaining acres of bush, to help 
them out of their difficulty. 2. A person purchases a farm with five or ten acres. 
of good bush upon it; he calculates to sell the wood as soon as possible, to assist 
him in paying for his farm. 3. A well-to-do farmer intends retiring from the 
business, and is going to sell his farm, befure doing so he makes an auction sale 
of the standing timber, realizing by this mode of selling, more for his property. 
4, A farmer has several sons, he cannot buy farms for all, the homestead is too 
small to divide between them, the timber is first cut and sold, then the farm is 
sold and many of them go to the North-West. 5. Farmers who have tried it, 
say that coal is much cheaper for fuel, so the wood is sold, the interest of which 
provides coal sufficient for them; then they have the use of the land as clear 
profit. Unless some measures are taken towards encouraging planting out 
plantations, York Co. will be worse than the western prairie, through the fore~ 
going reasons; for we will not have the rich soil of the west to plant our 
plantations, and consequently the growth will be slow.—D. Jamzs, Thornhill, 
York Co. | 

1. In my neighbourhood, trees (principally maple) are planted along farms 
bordering on the highway, as ornaments only, and in most cases, very poorly 
done. But the taste for planting is growing and spreading, and young trees are. 
easily obtained. 2. There are no wind-breaks that I know of, except what were 
reserved at the back of farms for fuel. 3. It seems that the farmers delight to 
turn their young cattle into the woods during the summer to forage for their 
existence and to the detriment of the very young second growth. 4. The wan ‘ 
of more bush certainly causes the snow to drift more than it did before the great 
clearing, and roads boarded by rail fences are often impassable every winter. 
5. People must be taught. Arbor day in Public Schools is a good thing, but a 
great number of our teachers don’t know anything about a tree. 


Some years ago, I read a report of yours on forestry with a great deal of 
interest, and it set me a thinking and talking to my neighbours, and I also 
planted, and intend to plant more, year after year. More resinous trees are 
wanted to border our roads; they are the proper ones for that purpose, while 
those wanted for timber or fuel should be planted in blocks.—C. H. Pererson 
Clifford, Wellington Co. | | 


1. Quite a number of forest trees planted in this section, but they do not 
succeed well, either from careless planting or too dry summers. The kinds are 
principally sugar and soft maple. But so far as my observation and experience 
go, I would advise for forest trees, soft elm, oak, walnut, butternut, sweet chest- 
nut, and box elder, a rapid growing tree, and surpassing the maple for sugar 
This tree is pretty scarce and hard to get, but if any person would like to ge 
this kind of tree, which I highly recommend on the account of its hardiness and 
rapid growth, I will try to get it for them. 2. I have seen no plantations 
in this part. 3. Cattle are not fenced out of any portion of forest. 4. Ne 
material differences in rain, or climate or drifting of snow. 5. Cultivate the 
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minds of the people, and impress the importance of planting forest trees, such as 
above-mentioned, and evergreens around orchards and buildings.—T. RICKARD, 
Alvinston, Lambton Co. 


In some cases cattle are fenced out of pieces of bushland. I myself fenced off 
about twelve acres of bush, from which nearly all the larger timber had been eut, 
the surface of the ground becoming sodded with June grass, and what small 
timber was left was getting stunted or was dying. It is some six years since it 
was fenced. for the first three years there was no marked change, but since, 
raspberry canes sprang up and amongst them countless litile seedlings, mostly 
maples. These little trees are doing nicely now, and I hope to live to see a fine 
young sugar-bush from them. The forest here is growing less every year, yet the 
rainfall for the last two summers was excessive. So much rain fell that a great 
deal of the crop, growing on low or level land was drowned repeatedly, and even 
high land became sour.—JOHN McArton, Carleton Place, Lanark Co. 


1. No lines or clumps of timber planted for windbreaks; some little is being 
done for ornamentation, but notextensively. 2. No. 3. No. 4 Yes, for correct 
statement of the difference see meteorological reports from Beatrice and Graven- 
hurst,at the Meteorological ee Toronto. 5. Our elevated and rocky land is being 
denuded of its timber. With us many people seem to depend more on what they 
can take out of the bush, than. ae they can get out of the clearing to eke out 
a livelihood, and are stripping the forest of all it contains of any marketable 
value, without considering for a moment the price they are paying for the crust: 
they get, and are only deferring for a short period the time when they must pull 
up stakes and quit, or pay more attention to the more legitimate calling of the 
farm.—JOHN HOLLINGWORTH, Beatrice, Muskoka. 

1. There have been very few trees of any sort planted out, but what few 
there are do well and grow very rapidly. 2. No, the forest supply is large enough 
to supply the demand for ten or twelve years yet. 3. There are but two farmers 
fence out cattle from the wood, which are growing up with berry bushes. 4. Yes, 
there is a big difference. The wind gets more of a sweep. ‘There seems to be 
more thunder storms, and the rains are not so equally divided, causing drouth. 
The sr ow does not come so early, but drifts more, and not so deep in the fields. 
5. If there were more trees set along the roads and along certain fences over the 
farms, I believe they would draw more moisture and improve the farms, and they 
would be a benefit when the forests get a little securce. I believe it is the farmers’ 
duty to look after the forests for their own interests —NicnoLtas De Harr, 
Creighton, Simcoe. 


1. Nearly all new surveys of lots in or near the city have been planted with 
trees along the streets for ornament, principally hard maple. Our own firm 
have planted over two hundred trees in this way within the last three years, most 
of which are doing well. 4. Our winters seem shorter and more br oken, the 
difference in the temperature of day and night seems greater; where exposed the 
snow drifts from the fields to the fences ; streams rise quicker after storms and go 
dry sooner than when more forest existed. 5. Better education of farmers to the 
value of forests in nature. Instruction in rural schools and a more genera! 
ae te of arbor day.—H. 8. Moore, Hamilton. 


Three years ago I planted out seed including catalpa, butternut, black 
ore and American sweet chestnut—I since put in maple and yellow locust. 
The whole grew amazingly, and when a year old, I transplanted them and now 
have trees from six to nine feet high. My experience would lead me to recom- 
mend my brother farmers to start forest plantations at once. I might add that 
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1 consider your forestry report a grand publication. My knowledge of tree- 
planting has been largely acquired by reading the reports.—CHRYSTAL GOSSEL, 
Kincardine, Bruce. | | ; 
1. A small per cent. of the far.ners have been setting muples for ornament. 
3. There is but one bush in my neighborhood where cattle are excluded that I 
know of, and that is my own. 5. I would advise all persons having woodland to 
keep stock from running in to them, Lastly, would advise all persons to set out 
plantations and also trees for ornament.— WILLIAM NEIcE, Stromness, Monck. 


1. I am strongly in favor of tree planting. Since this section of country has 
been denuded of timber our winter roads are nearly impassable ; the winds sweep 
the fields bare of snow and pile it up on the roads. We often have to drive in 
the fields which makes travelling very disagreeable. Our meadows are often 
badly winter-killed for want of a covering of snow. My neighbor, on the east 
side of my farm, has a nice sugar bush of twenty-five acres, which affords con- 
siderable shelter to my fields opposite. 2. Our first snuw storm last winter came 
on the 27th and 28th November, from the east with a very strong wind which 
swept the fields bare where there was no shelter, but opposite the bush mentioned 
the fields were covered with snow, to the great benetit of the clover in my new 
meadow. Where the snow lay there was a fine crop of clover and timothy this 
season. The rest. of the meadow was winter-killed, no clover remaining and 
timothy injured. Concerning orchards, | find that shelter is very beneficial. 
Thirty-five years ago I planted my first apple trees. The winter after was very 
severe. My trees all died except a few that were planted near the fences and 
were covered in the snow drifts; these trees still remain vigorous, while I have 
had to renew the middle of the field with apple trees several times since. We 
have done considerable tree planting the last thirty years, which has improved 
the appearance of my farm very much and makes considerable shelter. We have 
a row of sugar maples on each’ side of the highway, across my farm, also other 
trees planted around orchards and gardens. We find that evergreen trees make 
a good windbreak. On the north side of orchards and farm yards we need shelter 
very much in this cold climate. We find that where fields are sheltered by 
woods the frost does not penetrate so deep in winter, therefore the soil dries 
much earlier in spring and is ready for cultivation much sooner than fields that 
are not sheltered— WILLIAM Oross, Caledonia Springs, Prescott Co. | 


1. A large number of trees are planted for ornament, few for windbreaks. 
2. But one plantation in this section—that is sugar maple, and is doing well. 
3. No, very few but they should be. 4. Yes, I fancy we have more sudden 
changes than formerly, also longer and more severe droughts, it also affects our 
streams very much—sudden floods and very low water. ‘Ihe wind certainly has 
far more sweep than formerly to drift snow. 5. I think evergreen trees should 
be planted along the roadsides. Something must be done, and done soon, to keep 
up our supply of timber. There is a great deal of waste land that is now almost 
worthless that could be made very profitable by planting to trees—R. Dawson, 
Mohawk, Brant Co. 

1. A few of the better farms have single rows of trees along the roads and 
fences. 5. More and better planting and better care when planted.—A. H. Gorna, 
Tilsonburg, Norfolk Co. 

As Iam an ardent supporter of tree planting and forestry, 1 beg leave to 
reply Iam constantly travelling through the County of Norfolk. The original — 
forests are fast disappearing, and no effort has been made to replace them. ‘I'here 
was a splendid forest all through here of pine, oak, elm, chestnut, walnut, beech, 
maple, etc., but it is largely gone now. All kinds of trees grow well here, and if 
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the farmers could only be got to take an interest, even if the mere seed were sown 
and cattle kept out, the woods would soon be crowded with fine young trees.—J. 
S. Hopains, Simcoe, Norfolk Co. 


Within the past ten years I have set out some four or five hundred trees, 
principally maples, with a few Lombardy poplars, horsechestnuts and Russian 
mulberries. My opinion is that tree planting should be encouraged by every 
means possible, as they are not only ornamental and beautiful shades, but serve 
chiefly as a great check upon the bleak and drying winds that sweep across the 
country deterring and often destroying rapid and healthy vegetation. The total 
deforesting of a country exposes it to the action of wind and heat, encouraging 
droughts and the drying up of springs and streams that give moisture to the 
immediate vicinity surrounding them.—Wu11Lson ARNOLD, Trenton, Hastings Co. 

Tree planting would be of great benefit to orchards and fields, as the country 
in this part is so cleared up that even the fall wheat suffers to a great extent 
from having no shelter. I would recommend a double row of trees along the 
dividing lines of every farm, and also on the sides of orchards.—ROBERT GIRVIN 
Thornyhurst, Bothwell, 

Since the forest has been cleared between me and the lake and the country 
is exposed to the full sweep of the wind from the lake; the snow drifts in great: 
piles around fences and sweeps the fields bare, making it almost impossible to 
raise any fall wheat, except around the fences where the snow lies. J honestly 
believe if forest trees were planted in abundance it would remedy this, and we 
would be able to grow larger crops of fall wheat, and be able to drive along the roads: 
in winter.—THOMAS SALLOWS, Goderich, Huron Co. : 

In Georgina, Thorah and Brock many farmers have planted out lines of 
trees. Maples prosper; of 250 I saw set out only four died. The higher ground 
is exposed. I have often seen fall wheat come through winter in good shape but 
the cold winds of March and April would kill it. I know only of one man who 
preserved a real wind break—a second growth of maples which he had fenced 
off—some forty feet. This gentleman, Mr. Keenan, now of Orillia, tcld me that. 
he never had one crop to fail him during some thirty years. Cattle are per- 
mitted to roam everywhere in the forest. The drifting of snow is much greater 
than formerly. Creeks and wells dry up in summer that did not do so before. 
As to the remedy, that seems difficult. The people do not understand the matter. 
and it must be impressed upon their minds; first upon the old, then upon the 
young. To reach the old a prize might be given by the county or township for 
the best artificially protected farm. The young should be imbued with ideas of 
forestry in the schools —FRANcIS F. ROHLEDER, Vroomanton, Ontario Co. 


Much valuable timber destroyed in our township, but none that could be 
helped for several years back. Wood will scarce last fifteen years; many have: 
none. 1. Not one in a hundred have a good wind-break, but handsome rows of 
maples are growing up. 2. No plantations. 3. Cattle not fenced out. 4. Snow- 
drifts bad. 5. After a few years when wood becomes more valuable the farmers: 
will see it to be to their interest to keep cattle out of their woods, and will put 
out plantations of young trees on rough pieces of ground. Wood has been of no 
_ value in the past, and men have been doing all they could to get rid of it ; so that 
you and all the men in Canada may write and talk to no purpose until wood gets: 
- scarce and more valuable, then there will be a rush all at once on how to secure’ 
_a supply of wood. Iam of opinion that when men see those beautiful rows of 
maples grow up in front of farms, and how it beautifies and makes the farm 
more valuable, that one after the other will follow suit until all, or nearly all, 
will have them planted out— ANDREW MCGILL, Chatsworth, Grey Co. 
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Notice a cleared valley; in the spring the side hills will often be bare of 
grass or wheat, or whatever might have been there. The current of air has been 
too strong. Plant trees across ” alternately so as to turn the current and the air 
will be checked, and those side hilis bear the best fruit. Plant chestnut, both 
for posts and rails, for the nuts and for honey. Basswood is excellent, too, for 
bees and for lumber. The elim, too, is good here. But also plant cedar and 
spruce, for these trees drive away insects, especially from orchards, banishing 
the curculio from plums and cherries. Alternately, too, in an orchard these 
resinous trees are good fer the same purpose. People should plant more of these 
trees and less of maple, for there is no tree grows which reduces the soil as much 
as maple.—L. KircHEN, Bloomsburg, Norfolk Co. 


1. Very few lines of trees are being planted, also very few of the ornamental. 
2. Very few have been (young trees) set out, and what have beenare maple. But 
they do not thrive, as the way people have of planting is not of the best. 3. 
Cattle are not fenced out from the forest. But they should, and most farmers 
know that. 4 I do not know of any difference in climate or rainfall, but I do in 
snow drifts. More dust now, less health, more catarrh, more wind, more dryness 
more discontent. I would make this recommendation to every farmer. Near 
his house I would have a square on the north side filled up with all sorts of 
trees, such as butternut, hickory, walnut, beechnut, hazel, cherry—all wild kinds. 
Then, again, between the forest trees and house I should have a few flowering 
trees and shrubs, The whole thing would improve the farm and add beauty to 
the scene.—M. W. SuMNER, Carleton Place, Lanark Co. 


Until the last few years very little tree planting has been done. But now 
farmers are awakening to see the necessity of planting belts of trees for 
shelter, to protect their orchards and buildings from the fierce storms which, as 
the natural forest is being cut down, sweep more frequently through the country ; 
and already a good beginning has been made in planting shelter belts, chiefly of 
Norway spruce, and the general feeling is to continue until their orchards and 
buildings are completely sheltered. Some fourteen years ago, while my neigh- 
bours were more or less protected by standing bush, my farm being very much 
exposed, especially on the north-west side, where for miles the storms had a clear 
sweep, 1 planted a double row of evergreens, principally Norway spruce, seventy 
rods in length on the north and west sides of my orchard and buildings. As I 
took care to transplant them properly they mace a rapid growth, and now, 
instead of having the coldest place in the neighbourhood, I have the most com- — 
fortable, at least so far as storms are concerned. Some of my neighbours who, — 
when I commenced planting, said I was doing a foolish thing, now wish that they — 
had as good'a shelter belt as I have. The benefit of shelter to the orchard I find © 
to be very great. Some kinds of fruit and ornamental trees which winter killed — 
while unprotected, now, by being sheltered, come through the winter very well. 
for instance, I had a number of some fine varieties of plums which winter killed 
before being protected, but are now doing very well. But the greatest benefits 
of shelter to orchards, at least in this section of the country, I find to be the pro-. 
tecting the fruit from being blown down by the high winds of late autumn, which 
generally blows down the largest and best fruit, which is thereby nearly rendered 
useless. The benefit and comfort of shelter to persons and cattle are very great, in 
fact it is “ better felt than told.”—JoHn M. McArnsu, Belton, Middlesex Co. 


1. Many plant trees along the road, and some for wind-breaks round 
orchards. 2. Not many timber plantations, but very many forest trees. 3. In 
some woods cattle are kept out, and there the second growth does well. 4. Lines 


in winter filled with snow. 5. Exemption from taxes for forest preservation. 
CHARLES ELLIs, Meaford, Grey. 
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1. Only along roadsides are trees planted, and that principally for ornament, 
a great many have been planted in that way, and a few evergreens around 
buildings. 2. No plantations set out. 3. One or two of the neighbours have 
excluded cattle, and a nice undergrowth has come up. 4. Since the clearing up 
of the country I notice the weather is more changeable, the snow drifts more, 
and we are very much more troubled with floods in time of freshets. 5. I do not 
think anything can be done to remedy the present state of affairs except some- 
thing on a very large scale, such as planting with trees the hillsides, especially along 
rivers and creeks. I would like to see something done to prevent matters from 
getting worse.—ALEX. FLETCHER, Mount Albert, York. 


On lot 5, rear 4th Whitchurch, the owner, Mr. Lloyd, assured me he could 
always count on fall wheat in certain fields, due to a good sized forest on the 
north side of the road. I noticed four or five fields of extra good fall wheat last 
spring west of here, near Richmond Hill station. They were admired by every- 
body, and the cause was a beautiful strip of pines running north from the side- 
road on ridge. 5. If ridges like the above could be replanted with evergreens it 
would effect quite a revolution in the wheat growing of the district, and also in 
the clover crop.—s. J. Wi1tson, M.D., Richmond Hill, York. 


We think so much of tree planting for shelter, etce., that we have surrounded 
our farm lands with evergreens and hedge fences, and are planting the same 
around farm yards and buildings and across the farm for orchard protection. 
Twenty-five years ago the bleak winds of Lake Erie were held back by our 
forest, now they sweep across with violence, making its effects felt on man, 
beast, fences and crops, while all our natural timber forest is gone on our 
improved lands. We have preserved groves of maple, near which our crops are 
safe.—E. & 8S. G. WIGLE, Ruthven, Essex Co. 

1. Trees have been planted for ornament quite largely along highways and 
approaches to residences. Wind-breaks not to any great extent, and are mostly 
cedar, soft maple, etc. 2. Not enough done to express an intelligent. view, but 
think they would prove a good investment, especially on waste upland. 3. The 
cattle are allowed in nearly all the woods in this locality, but where fenced out a 
few years make a vast improvement. Since the woods have been cleared up the 
snow is in stacks when there is any to drift. In regard to rain, it is at times 
sent in abundance, while the next season it is a hot, dry time from seed time till 
harvest. 5. I think if farmers could be induced to plant waste lands to forest 
and shelter belts we could help the existing state of affairs. There is not a score 
of farms in this Township but has from two to ten acres unfit to cultivate —A. 
__S. Hoparns, Osnabruck Centre, Stormont Co. ' 


With the exception of a few trees being planted along the front of their 
_ farms by some of our more tasteful farmers, there i is nothing ‘done to increase the 
- acreage of timber land. The original forest is fast disappearing, especially in 
C heavy clay soils where the roots do not penetrate deeply and the high winds 
blow down great quantities annually. I have preserved some fine groves of 
_ young timber when clearing, which I value very highly for shade and beauty. 
I find the hard maple thie best tree we have for the purpose of shade and orna- 
ment.—H. M. VALENS, Lucknow, Bruce Co. 


1. There are few wind-breaks being planted here, but a good many spruce 
are being planted about the farmers’ houses, and deciduous trees on the borders 
_ of the roads and in the village streets, all doing well. 2. No, land here is too 
~ valuable. 3. No forest here to speak of. Cattle allowed to run. 4. Yes, the 
creeks and small rivers fill and empty themselves quicker after thaw or rain. 
5. Farmers should be induced to plant trees along the fences. The town council 
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might furnish the trees (deciduous—the conifer are too shady in the spring) if 
the farmers would plant, and keep them in order.—CHARLES EK. TORRANCE, 
Burlington, Halton Co. 

Very little is being done here im the interest of forestry. The forests are 
fast disappearing, and indeed there is not much use in trying to save the heavy 
timber, for the high winds of late years blow it down. There are some lines of | 
trees being planted for ornament, none for wind-break to my knowledge. No 
plantations of forest trees except those planted in rows along fences or on the 
roadside. I do not know of any bush where cattle are fenced out to save the 
young trees. Of course there are some sugar bushes nicely kept. Since the 
country has been cleared, the winds are very much higher, drifting the snow, 
blocking the roads, breaking down fences and even buildings at times. If the 
children in the country schools were taught the principles of forestry, it would 
through them reach the right persons, and would I think, do good. If some of 
our politicians would tell the farmers about the influence of the forest upon the 
climate, and talk less about politics, they would then be doing some good for the 
country.—J. NEWMAN, Cardinal, Grenville Co. 

1. Lines for wind-breaks not planted to any extent, but for shade and 
ornament quite freely, the maple especially. Where cattle are kept away, they 
thrive well. Have planted myself a large number of Norway spruce, Scotch fir 
and larch. The firs have done well, the Jarch not so well. 2. I do not know of 
any plantations having been set out in this neighborhood. 3. Generally speak-_— 
ing, cattle have not been fenced out of the bush, the consequences being that our 
woods are rapidly disappearing, and in a few years we will have no bush to 
fence. The trees are dying faster than we can use them, and in many eases the 
little piece of bush left is being cut down to save its value in dollars and cents. 
4, There is a great difference in the way the rainfall finds its way off the 
surface. Creeks that once run all the year round, are now dry except for a week. 
or two after heavy rains, when they fill up suddenly, causing floods that are very 
destructive. 5. Some little thing, however, each one of us might do, we could 
plant a few hundred evergreens round our houses and barns, which besides 
adorning our homes and making the landscape a “thing of beauty and joy for- 
ever,’ would naturally add to our comfort, and our children after us would rise 
up and call us blessed.— JAMES WILLIAMSON, Jarvis, Haldimand Co. 

The following letters are from various nursery-men and tree-growers, who 
were asked to give their opinion on the value of tree shelter :— | 

As regards tree planting as wind-breaks for orchards, I find that those who — 
have wind-breaks are of the opinion that there is a decided benefit derived 
therefrom, in preventing the fruit from blowing off, also a protection from the — 
cold in winter. I have noticed fruit trees have a healthier appearance where they 
are protected by an evergreen belt, than those that are exposed. I am convinced — 
the Norway spruce, ash and Scotch pines, are the best trees for wind-breaks, 
they grow rapidly, are hardy, live long, bear transplanting well. I would advise 
planters to plant two or three foot trees twice transplanted, as they will have 
more success with that size than smaller—M. MiLGAy,.Bright, Oxford Co. 

I will give you one fact which is worth a host of arguments: | 

The apple crop is almost a total failure here, but there is one orchard of one 
hundred and sixty trees, owned by B. Johnston, Esq., of Carleton. The tenant, 
James Kingdom, has refused $450 for the year’s crop as it hung on the trees. 
This orchard adjoins the village of Islington, and I can vouch for the facts. 

I think it is a mistake to plant shade trees on country roads where the soil 
is clay, as it prevents the roads from drying, but on sand or along inside fences 
they would do much good. There is a grove of young pines on the north of 


Mr. Johnston’s orchard, it covers about half an acre, and protects the trees from 
the north winds. That is the only reason I can find why this is the only orchard 
with a crop of fruit on it, in this locality.—J. D. Evans, Islington, York Co. 

There have been many trees planted in this district, many more than have been 
cared for. Some have the idea, after a tree is planted that is all that is 
needed, and should make a fine tree without further care, hence so many failures. 
—A. G. HULL, St. Catharines, Lincoln Co, 

The devastation of our forests have rendered it necessary to import Euro- 
pean trees, of which I believe the Norway spruce to be the best for shelter, being 
evergreen. Orchards unsheltered have their fruit blown trom the trees untimely, 
and in time the trees become unfruitful and their growth stunted. I firmly 
believe the cause of many failures is the planting of trees that are too old. . I 
have planted successfully maple, poplar and spruce.—W™m. Vartr, Barrie, Simcoe 
County. 

I think the greatest example of the benefits of protection from heavy winds 
that I know of, is the notorious fact that along the base of the Niagara escarp- 
ment, frost is almost invariably three weeks at least later in doing damage to 
fruit in the autumn than it is one hundred rods even from the base. It cannot 
be said therefore that frost is kept off entirely by the wind off the lake, though 
of course in the winter and spring it is chiefly the proximity of Lake Ontario on 
the north that makes fruit growing here so successful. In a lesser degree there- 
fure I should say wind-breaks would prevent in a measure the early autumn. 
frosts, provided they are not on the side nearest the water, which is the greatest 
safeguard at all seasons. It is little use urging the planting of forest trees upon 
the majority of men until it can be shown to be directly profitable in their own 
generation, though there may be here and their a man public spirited and far- 
seeing enough to plant them In this township of Saltfleet, though a bonus of 
twenty cents per tree is paid for each tree planted on the roadside, and no cattle 
or stock of any kind is allowed to run at large unherded, still very few compara- 
tively have planted. I have long urged the importance of the subject. The 
benefits of wind-breaks on the south and west side of every ten acre field to the 
crop of winter wheat or clover in causing the snow to lie evenly over the field 
would soon repay the loss of tillable land. One row of trees would in a few 
years answer instead of posts, to which wires could be attached for a fence. 
A row of hard maples would pay well in the crop of delicious syrup and maple 
sugar which they would produce in twenty years from planting, chestnuts on 
suitable soil will pay as well as any fruit, and moreover one row might be a row 
of apple trees. It can easily be demonstrated that a direct source of revenue 
could be derived from such strips, which [ would plant four rods in width, 
irrespective of the indirect gains previously mentioned. 

Every farmer knows that on the lee side of every fence immense snow 
drifts slowly melting in the spring, often keeps him a week or perhaps two 
weeks off the land, when the remainder of the field is dry, involving often a crop 
five or ten bushels per acre less than if sowed earlier. With heavy wind-breaks, 
the snow would lie evenly over the land and disappear evenly. 

It may be urged that tall trees would keep the land shaded and wet on the 
north side. This could be obviated by planting the very tall growing trees on 
south side of the belt, gradually decreasing the height, so that the row nearest the 
north of the belt would be say a row of apple trees, that if it shaded the ground 

_ for a short distance would return a profit for a narrow strip left unsown to be 
cultivated later,as all orchard trees should be, and continuously through the 
season. A farm surrounded and adorned by rows of evergreens, is a charming 
sight; some may be seen in Burford township. I am sure such farms would sell 
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to a man of taste for ten dollars per acre more than one unadorned, though the 
owner of such a farm seldom needs or wishes to sell.—KE. D. Smrira, Winona, 
Wentworth Co. 

I have noticed with the gradual destruction of the forests year by year, a 
corresponding increase of dr ouths, and while we may even now have as great a 
rainfal] from year to year as in the days when our forests were in their prime, 
yet the exposure of such a large proportion of the country’s surface to the direct 
rays of the sun, accompanied by an unobstructed motion of the air, soon absorbs 
the moisture given by any rain, and in such case of rapid evaporation, the soil 
becomes hardened and cracks open, making the matter all the worse. Anyone 
engaged in using or running dry kilns of any kind, whether in making brick, 
drying lumber or evaporating fruits, will soon learn the necessity of a high 
temperature with the application of a rapid draft of dry air, in order to rapidly 
extract the water, and carry off the same. Sturtevant gives the following table 
as correct, and I have found in my experience in evaporating apples, that he is 
right in his theory, but the amount of water given is too high. Assuming that 1 
cubic foot of air at 32° Fah. or freezing point, will carry } of an ounce of water, 
he claims that with a rise of 27° or at 59° Fah. 1 cubic foot will carry double that 
or 4 oz., and with every 27° additional in the rise of temperature, the atmosphere 
will absorb and carry off double the amount of water, therefore with a. tempera- 
ture of 194, being about the average temperature at which evaporators are 
usually run, each ‘cubic foot will car ry 16 ounces of water. Then if the draft of 
air is by any means increased, the absorption is increased in proportion. Now I 
have noticed that this is precisely the state of things in reference to the present 
action of the sun’s heat and the unobstructed breezes and high winds, upon the 
surface of our country as it is now denuded of its forests. The hotter the 
weather, and the greater the velocity of the wind at the same time, the more 
rapid will be the absorption of moisture from the soil, and the more severe will 
be our drouths, and the more destructive will be our rains, accompanied by more 
frequent winds and cyclones. I believe the most practical outlay in the way of — 
tree-planting, would be in planting wind-breaks of evergreens, and allowing them — 
to grow as tall as possible, thus diminishing the absorbing action of the wind by — 
decreasing its speed, and at the same time beautifying the country and making 
it more comfortable in winter as well as summer.—JOSEPH TWEDDLE, Stony 
Creek, Wentworth Co. 

Norway spruce and Austrian pine are about the best kind of trees for wind- 
breaks. We know of some very fine Norway spruce windbreaks around nursery 
grounds in New York State. The trees are planted close together, almost hike — 
in hedge row, and stand now from thirty to forty feet high, making a complete — 
shelter from all heavy winds.—SMmiTa & VAN DUSER, Winona, Wentworth Co. 

It is now very evident that good timber of any kind will soon be very — 
scarce and dear, and unless something is done to prevent deforestry of the 
country, we will soun be under the expensive necessity of importing lumber. 
For re-foresting burnt off areas, I believe there is no tree so well adapted as the 
white pine. The European larch, Scotch pine, and Austrian pine, grow quickly 
into useful timber, but in that respect they are not at all equal to the white pine. 
If I were to plant out a forest with a view of obtaining remunerative returns, I 
would plant it all of white pine. I would plant thickly and thin out as they 
grew large. For shelter belts I should prefer the Norway spruce, white spruce and 
Austrian pine.—D. Nicou, Kingston. 

In the vicinity of Drummondville, Ont., there have been a oreat many trees 
(principally Norway spruce) planted as a protection to orchards and small fruits 
with much benefit. But would not recommend either too close or too wide a 
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‘belt of spruce around an orchard, or too close to the orchard, as the breaking off 
of all the wind tends to increase the codling moth. I would recommend the 
European larch as the best and most rapid grower of any.—H. Morris, Fonthill, 
Welland. : 

I would say, if the ground is stiff clay, for young trees I take some coarse 
sand, and work the sand and soil together and work it around the young roots 
of the tree; and if you plant one tree with sand and another without sand, you 
will see that the tree planted with sand will outgrow the other in two years. 

- You will find the same with all kinds of trees and shrubs—W. M. Morris, Sea- 
forth, Huron Co. 

We might mention our experience with a small peach orchard. During the 
past ten years we have had about one hundred trees planted where they are 
sheltered from the north and west winds by a belt of oak and birch timber. 
‘This orchard has repeatedly borne a good crop during seasons when others in 
the immediate vicinity, but without a shelter, had no fruit whatever.— WEBSTER 
Bros., Hamilton. 


GENERAL CONDITION OF THE NORTH AMERICAN FORESTS. 
Translated from the German by H. Von Lorenz 


Dr. Mayr, from whose late publication, “ The Forests of North America,” this 
article is taken, writes it as an official report for the benefit of Germany. It 
was written in Japan, where he is now professor of sylviculture, at Tokio. It 
is very interesting to Canadians, as the view of an educated foreigner. He 
visited America twice for the purpose :— 

When the first Kuropeans landed on the new continent, they found before 
them one immense forest. 

A vast virgin forest extended at that time from the south point of Florida 
to the coast of Labrador, through thirty-five degrees of latitude, and from the 
coast of the Atlantic Ocean to the border of the prairie, that means fully twenty 
degrees of longitude. If you count the average length of this forest at twenty- 
five degrees of latitude and the average breadth at twenty degrees of longitude, the 
forest originally covered the tenfold area of the German Empire; how much of 
this exists at the present time is hard even to guess. 

The non-observant person who travels through North America generally has 
the impression that the forests are in their original state, that with the exception 
of a few States forests so prevail that farms only form a small factor of the 
whole; but the expert would realize immediately that hardly one-third of those 
woods which his ancestors found 400 years ago now deserves the name of 
_ “forest.” ‘Two thirds are of later growth, or composed of the remnants of their 
_ kind, left only on account of their lack of value. The original virgin forests 

flourished everywhere, in the mountains as well as in the plains. No rock in 

the Alleghany Mountains was too steep to prevent single trees from growing in 
_ amongst the boulders ; the soil of none of the plains was too poor or unproductive, 
_ but that large forests would grow in the course of centuries. The swamps alone 

were the only portions of the country not covered with trees. This fact deserves. 
_ to be recorded for the information of future generations: for already, in many 
_ portions of the country, the forests have been so annihilated that one would 
_ scarcely believe that those parts were once covered by magnificent woods. 
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(The reader will observe that at this point Dr. Mayr indulges in prophesy and 
takes up the idea which has before been stated on this side the Atlantic, that a 
large part of the west by planting will ultimately become forested, while the 
east and southern sea coast, once forested, will fail to preserve any sufficient 
amount.) 

The person travelling through the states surrounding the Gulf of Mexico in 
fifty years from to-day would not believe that those deserts, covered for miles. 
and miles with snow-white sand, once bore the most magnificent pine trees of — 
the world. In fifty years no man will think it possible that those many bare 
and sandy rocky slopes of the Alleghanies once were covered with the finest oak, — 
maple, elm and other trees. 


In fifty years it will sound almost fabulous that those far-stretching swamps 
of the southern Wisconsin and Michigan were at one time covered with timbers — 
of the finest varieties and skirted by the finest white pines instead of the poor 
shrubbery of that day. 


Now, let us go farther west and skip again fifty years. What splendid 
woods will flourish there, owing their existence to the hands of men, on plains 
once considered deserts incapable of producing anything. People will have 
planted those woods realizing their great advantages and benefits. Look then 
at the prosperity of these western settlers who will have propagated new forests: 
in contrast with many of those in the east, who, by fire and axe, transformed 
their beautiful forests into desolate places and even deserts. The great mistake 
of the western settlers is likely to consist in mixing too many inferior kinds 
with the better grades, with the view of producing timber of more use for pur- 
poses of fuel than of manufacture. The European woods planted by them will 
probably not realize their anticipation. 


Let us go even farther west. In fifty years it will be almost impossible to 
comprehend that the beautiful and fertile California, the fruit garden of the 
Union, once was largely inferior prairie; we could even doubt to be in America, © 
for forests of Australian eucalyptus and acacias grow everywhere; the once hot — 
and barren prairie is transformed in a subtropical garden with all the advantages. — 
of this splendid climate. 


The doctor then reviews the present :— 


Immense sums have been spent in the construction of dams to prevent the 
streams from the mountains from overflowing the lands during the heavy rains. 


Large amounts have also been expended in artificial irrigation after the — 
natural supply of water has ceased from the destruction of the forests in the 
mountainous districts ; the latter has been the case all through the United States. 
There are some more facts which the observant traveller in America can find 
every day. 

_ A mountain devoid of trees having on the slopes among the big boulders por- 
tions of soil covered with grass and lying on the surface of the rocks, stumps 
and roots of trees interwoven like a spider’s web. What vast quantities of the 
finest soil are washed down by the rain, owing to the senseless destruction of the 
forests. One year has destroyed more than centuries can replace. The rain 
previously partly absorbed by the forests descending in small streams, now 
rushes down in torrents more annihilating and destroying than fertilizing. Many 
of the beautiful mountains and valleys of the Alleghanies, Adirondacks, and. 
even the western mountains, will soon be in the same condition. A good many 
prominent men have already tried to warn and even to interfere, but people 
declared them dreamers and boasted of the everlasting riches of their forests. 
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The loudest noise, of course, was made by those who had the largest interest 
in keeping the nation in blindness concerning the condition of the forests and of 
their future. 

The nation even does not know its own absolute property, many Government 
and States-lands you find officially described as covered with dense forests; but 
the truth is, since a long time the best of it is stolen, burnt and the rest left to 
decay. And to make it worse, fire destroys every year large portions of the 
younger growth. 

The state of New York, to give an instance, according to the report of 
the forestry commission, Albany, 1885, possesses, or rather claims to possess in 
the Adirondack 312,400 ha. (the hectare is two and one-half acres) genuine 
forest. The commission sent out to investigate the condition of these mountain 
forests could not even fix the boundaries of the State’s property, so much of it 
was claimed by private owners. 

In a few districts the State owns widely extended woods, but mostly they 
are small parcels, hardly ever exceeding 100 ha. Nothing is done by the State 
ot New York to protect and save its forests. (Efforts, however, are being made 
to save portions of the Adirondacks.) It even does not know their boundaries. 
Numerous settlers make a fair living by robbing the States forests, and help, by 
fire and axe, the government to improve the woodlands, that is to annihilate forest 
and forest soil. | | 

Of course, the prospects of the national property are exceedingly dull since 
the nation does not take care of itself; people often regard and talk about 
States property as if it had no owner at all, while every citizen is fully entitled 
to his legal share of it. 

You will find in the Union, that when you leave the capital and go west, 
the ideas about right often decrease in the same way as your distance from said 
point is increasing. 

According to the annual record of the year 1883, the Union Government 
some times had allowed the poorest settlers and miners in Colorado to take the 
timber for their domestic use from the government forests. If the law was a 
liberal one, the interpretation of the settlers was even more so. Government 
officials, arriving there a few years afterwards, found in the bed of one of the 
‘mountain streams half a million of ties, nominally appropriated for domestic use, 
but really intended for building a railroad. 
| In Fernow’s records I read that the government expends for the protection 
of the forests annually millions of marks; but what do they amount to if they 
disappear somewhere without giving the forests the least benetit. 

\ To do credit to the present government we must add, that it has tried to 
awake public interest concerning government lands and even recovered for the 
mation 40,000,000 ha. of land illegally held by private individuals and corpora- 
tions. 

- _ In the mountains and in lands where the soil is too poor for continual agri- 
cultural purposes, on borders of rivers as long as there is no artificial irrigation, 
the preservation of the forest is a natural necessity for the protection of the 
lower lands. 

j It is not my opinion that the government ought to keep for its own property 
timber-lands suitable for farming purposes; but it ought to consecrate all 
its means and powers where the common interest and future is at stake. 

h In consequence of the immense riches and the great industry of the enter- 
prising people, the government always has a large surplus in the treasury. My 
Opinion is (it may sound ridiculous to the American), the best way to refund 
part of this money to the nation would be by buying from private individuals 
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those mountain forests now held by them, and destined to an early annihilation, 
and to protect them by simple measures, perhaps after the system used in India, 
against fires, to control them by a government official, and a certain. number o 

constables against thieves, hunters and tourists. The government, and only the 
government, can afford the monetary loss of interest, but it will be paid ten-tcld_ 
after the lapse of a few decades. , 


The consequences of the annihilation of the forests in the mountains are 
generally known. ‘The best instances may be found in the old world. The illu- 
sion that in America everything is different is nonsense. The laws of nature are 
the same everywhere; the soil may be better here, the climate more favorable for 
the growth of timber; but the results will be the same; they can be delayed, 
never changed. 

If this mismanagement continues the way it is going on now, it would not. 
take the eye of a prophet to foresee the final condition of many now beautiful. 
and flourishing portions of the country. They will soon, in regard to their barren- 
ness and desolate aspect, rival the southern districts of the Tyrol, South France 
and Spain. 

The government possesses numerous forests in the mountain regions, but it 
tries to get rid of them as soon as possible and often at miserable prices. The 
loss of those forests is identical with its ruin. You may say the State helps, 
while it would be its duty and policy to prevent the shameless destruction of the 
country, which enriches a few individuals at the cost of the multitude. 


Personal liberty and free use of property are the fundamental ideas of the 
constitution of the unicn—laws too ideal for a good many of its representatives ; to 
respect the personal freedom of a single individual without conscience, means to 
trample under foot the personai liberty of thousands better than him. 


This ought to justify the claim of the nation that the forests in the moun- 
tains, never mind who owns them, must be preserved. To allow hundreds the 
full free use of their rights and properties, the individual must be restrained. It 
ig more than comical to hear the American talk about the Kuropean governments, 
whose despotism even does not respect private property. | 


The law in Europe for the protection of forests on mountains, extremely poor 
lands or borders of rivers is only made for people without knowledge or conscience ; 
nearly all the owners of mountain forests do not need the law; they know too well 
themselves that the preservation of the woods is identical with the increase of 
the value of their property. 


When the constitution fails to force the individual to preserve the forests, 
the government ought to have the power to expropriate it for itself for a fair sum 
and take the management of the forests into its own hands. What part of said 
forests is sold or given away at the present time, will in a hundred years from 
to-day be bought by thegovernmentfor immense sums ; for the private person never 
gives things away as the government has done. And the incredible amount 
which the French government spends every year for improving foolishly destroyed 
forests, go to prove what a hard and expensive task it 1s. | 

As already mentioned it is a positive necessity to preserve the forest aj 
places where the soil is mere sand or inclined to become swampy. This is the 
case in many parts of the country, especially in the south and south-east, wher 
around the Gulf of Mexico and along the Atlantic Ocean we find thousands © 
square miles of this kind of soil. Large forests of the finest pines are destroyet 
every year and the new growth is often annihilated by fire. Already we can sé 
the dry white sand looking through the thin grass. With the last tree and its 
shade even the latter will disappear. The heavy fertilizing rains even in tho 
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countries cannot alter this state of things. Nothing is done by the government 
to prevent this. Maybe there exist laws concerning the preservation of the 
forest ; but laws not enforced and laughed at by everybody are worse than no 
laws at all. 

Wisconsin, Michigan and Minnesota are rich in valuable forests of pine and 
maple; many hundred square miles of swamps are covered with white cedar 
(Thuja occidentalis), spruce and balsam, These trees owe their existence to 
the heavy sphagnum moss that grows there ; it offers room enough for the roots 
and separates them from the stagnant waters. 

Different kinds of shrubberies grow on it in great variety. Fell those trees 
and soon the moss will disappear ; the sunlight and the increasing warmth com- 
bined with the dryer air will soon replace it by flowers of another class. The 
soil is getting worse every day and soon will be almost unfit for cultivation. 
Already many citizens can tell about swamps, which at the present time nobody ~ 
is able to pass, but which they remember being covered with dense forest. 

The traveller from Europe is always surprised by the exceedingly long 
wooden railroad bridges over comparatively small rivers. In America almost all 
the rivers have their own free movement, their beds are one year here, the next 
year there. [rom their looks it is easy to judge the condition of the higher lands, 
where they comé from. 

Rivers, which always carry dirty water and, during the heavy rains, are swollen 
to considerableextentand take every where parts of landsaway,comefrom acountry 
where there is no forest at all or where by negligence the woods are almost 
_ annihilated. Such rivers we find in Ceylon, where the English, in order to extend 
their coffee, tea, and cinchona plantations, commenced with the destruction of the 
forests in the mountains; the same we seein Japan, Spain and North Italy. 
After every heavy rain people live in constant fear of mundations. The Ameri- 
can rivers are partly in this state. It is an infallible proof that a change must 
have taken place, if a stream, whose sides are lined by trees hundreds of years 
old, commences during every long rain to undermine its banks and finally washes 
them with the trees away. 

Instances like this speak better than any book written concerning this sub- 
ject. The destruction of the forests in the Adirondacks by fire, and the fruitless 
trials to use these mountains for agricultural purposes, caused quite a change in 
the depth of the Hudson River, which even during the dry times received a con- 
siderable supply of water from the dense forests of the mountains. Peekskill 
used to be a water station of the N. Y. Central and Hudson R. RB. R., but had to 
be abandoned, because during the dry season the salt water of the ocean came up as 
far as Tivoli; and salt water cannot be used for the filling of the locomotive boilers, 

Many look indifferently at the devastation of the forests, believing themselves 
to be able to replace its beneficial effects by a great scheme. Their idea is to build 
enormous reservoirs, which could be filled during the rains with water and the 
contents of which could be used for the irrigation of the cultivated lands. But 
the fillmg of such a reservoir would need an immense area and we will hope the 
rains might never be too heavy, for the collapse of such a reservoir might be more 
fatal than a waterspout. 

It seems better to me instead of investing immense sums in erection and 
keeping of those reservoirs, to use the money for buying up and preserving the 
mountain forests, where it would show that these natural reservoirs pay well, 
while the artificial ones only would absorb large sums every year. In spite of 
the terrible destruction of the forests in America, I believe at the present time it 
_ would take only very little help to bring a sufficient quantity of them back to 
_ their old condition, if it were only possible to keep the tire away from it. 
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Danger of fire in forests in the cultivated countries of Europe has become 
very rare; in case of it everybody would hasten to extinguish it as soon as 
possible. [Listen Americans! The government has there even a right to compel 
its citizens to help]. In India, owing to the energetic measures of the government 
and to its steady watchfulness, the number of forest fires is rapidly decreasing 
annually, while the younger orowth is prospering. In the smaller country, in 
Japan, fires hardly ever occur, “and the intelligent industrious people are busily 
engaged in building up their destroyed forests. In North America forest fires 
occur every day, and people generally look at them with indifference ; what else 
could you expect from the descendants of a nation which has no forests, and so of 
course does not know how to appreciate their benefits. 

It is not a very nice but an instructive chapter to study the causes of these 
fires; we can see what people are able to do in the country of the greatest 

. personal liberty, whose laws for protection of forests, if they exist, are only 
humbug. 

From the records of Prof. Sargent we see that in the single year 1879-1880, 
480,960 ha. of forests, valued at about 100 million marks [$25,000,000], were 
annihilated by fire. Incendiarism was mostly caused by timber thieves, who set 
the forest on fire to efface the traces of their thefts. 

Regarding the Yellowstone Park, the wonderland and declared national pro- 
perty of the Union, Winser, in his “Guide for Travellers ” Sayssc cle. as 
greatly to be deplored, that by the carelessness of camping visitors (mostly 
educated men) large parts of the finest forests were burned down. This 
fire broke out because the simplest care concerning camp-fires was neglected ; 
therefore travellers in the park are now compelled to ride through miles 
of black stumps instead of under the refreshing shades of gigantic trees. 
People of refinement and means, as they seem to have been, ought to have been 
held responsible by law for the damages done by their carelessness; the amount 
could easily be fixed according to the value of the lost timber. The loss of the 
newer growth could not be ascertained, and besides, the forests suffer because 
capitalists will not invest their money as long as there is no government protec- 
tion to secure them. 
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THE FOREST AS A NATIONAL RESOURCE.* 
By Pror. FERNOw, WASHINGTON. 


In a paper which I read before this section last year, I classified the natural 
resources which serve the material progress of nations with reference to the posi- 
tion which the nation as a whole, the government, ought to take towards them. 
I endeavored to show more specially, that the most prominent functions of gov- 
ernment in regard to these resources are or ought to be providential in their 
nature; that the State, in its very conception being an institution for the purpose 
of insuring not only our present but future and continued welfare of the com- 
munity, must have an interest in the permanence and proper utilization of natural 
resources, upon which this welfare rests. 

To restate briefly the classification, we found two principal classes, namely : 

(a) Resources which yield directly the necessaries or conveniences of life and 
form objects of industrial activity ; 

(b) Resources which serve indirectly the comforts of society, industry and 
progress of civilization, and do not form objects of industrial activity. 


* Read at the meeting of the American Forestry Association, Quebec, 1890. 
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It is the former class of resources mainly, which, if left to individual control, 
are most apt to deteriorate and in regard to which the interests of the individual 
and the community are most frequently at variance, and it is most difficult to find 
the proper balance between permissible freedom or individual disposal and neces- 
sary restriction by communal interest. 

In regard to the second class of resources, such as air, light, waterways, etc., 
the providential function of the State is much better understood and conceded, 
although even here the lavssez-favre idiosynscrasists would give to individualism 
the widest latitude. 

The resources which form objects on industrial activity were again divided, 
with reference to their continuity, into 

1. Resources exhaustible and not restorable ; 

2. Resources restorable, but liable to deterioration under increased activity ; 

3. Resources restorable and apt to yield increased returns to increased 
activity. 

To intelligently define the position which the State should take in the matter 
of protecting its resources against too rapid exhaustion or unnecessary deteriora- 
tion, we must keep always in view the implied interest of the State in the future, 
and understand the nature of the resource, with reference to its future. 

In this paper it is proposed to define the proper position of the State towards 
its forest resources, and for this purpose to investigate the nature of these 
resources. 

It is questionable whether the forest itself may be considered a resource. 
It is in reality a crop, a product of the soil; and the soil with its fertility is the 
resource proper, which can be turned to this use or to any other. 

The forest primeval is nothing but a function of the fertility of the soil. As 
soon as the soil is not needed for other purposes more useful, this product of the 
soil may be valuable, and with means of transportation to a distant market, or as 
far as a home market exists, it may constitute a resource. As soon as with 
increasing population and hence demand for food-producing areas the occupation 

of the soil by wood-growth is a hindrance to its agricultural use, and by this 
antagonism the value of the forest resource is apt to depreciate in proportion to 
the need for food-areas, the wood product may become the opposite of valuable 
by necessitating its removal without a market for its disposal; hence the burning 
log-pile of the pioneer settler, fed by the most valuable timbers. The need for 
cleared lands tends to diminish the occupation of the soil by wood-growth, until at 
last an equilibrium results, when the needs for food areas are satisfied and the 
requirements for wood material make a reservation of soil for forest growth 
desirable. When at last the stores of the virgin forest are exhausted and it 
becomes necessary to apply human ingenuity and management to the production 
of desirable quantities and qualities of wood material on a confined area, a new 
industry, forestry or forest management, arises, which exercises itself, like agri- 
culture, upon the production of values from the soil. 
\ So long, then, as the virgin forest is not placed under management, its stores 
represent the resource itself, and, being worked somewhat similarly to the mines, 
‘it is an exhaustible resource, differing, however, from such resources as the 
mines in its capacity of being reproducible. As long as the activity in working 
‘the forests is simply directed towards the extraction of the valuable material 
'which nature has stored up for centuries, every increase in this activity means 
‘corresponding depreciation and depletion of the resource. As soon as the forest 
becomes an object of scientific management and artificial forest planting is 
resorted to, it is the soil and its fertility which is the actual resource, the tree- 
growth being a product of the same; and then we may range it under the third 
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class of resources, which yield increased returns to an intelligent increased 


activity, this activity being exercised not in the direction of utilization but of — 


reproduction. 

While the virgin forest is worked, as it is in the United States and Canada, 
simply taking out the material wanted without any regard to its continuance, 
it represents, as has been stated, almost like a mine, an exhaustible resource ; 
for although reproduction is possible, and in reality occurs, under the regardless 
methods of utilization not only is the reproduction very partial, but where the 
better kinds of timber are culled the reproduction can only be of inferior kinds, 
and the quality of the resource is therefore reduced. ? 

In addition to the irrational method of utilization, which tends to deteriorate 
the resource, the disastrous fires which overrun the forest areas of the United 
States annually destroy the accumulated leaf-mould of centuries, thus reducing 
the fertility, killing the young growth, and, in the end, especially on the hillsides 
‘and mountain slopes where, by the baring of the ground the beating rains are 
allowed to wash off the soil, reforestation is made almost impossible, so that in 
the end the resource—whether the growth be considered as such or only the soil 
and its fertility, is exhausted. 

But besides furnishing directly wood and incidentally other valuable 
products, which either as raw material or in manufactured form supply a large 
number of human wants, the forest at the same time by its functions in the cir- 
culation of air and water exercises an influence upon cultural, climatic and sani- 
tary conditions, which classes it to that extent ‘with those resources, which, like 
air and water itself, are, though indirectly yet most indispensably connected 
with material and cultural progress, and are of the greatest interest to the nation ; 
so that in considering the position of the State towards forests and forestry, we 
will have to keep in view these two aspects of the forest—its material value and 
its cultural function. 

The value of any material resource is measured, in the first place, by its 
comparative abundance. Other factors which enter into the valuation are the 


demand for it, the ease with which it can be obtained and brought to centers of 


consumption, the possibility and ease of reproduction ; its necessity for our present 
civilization or more or less easy replacement by other materials may also influence 
the valuation. | 


IL—TuHeE Forest aS A PRODUCER OF MATERIAL. 


As regards the natural reproduction and the consequent abundance of the 
virgin forest, it may be said that the whole earth is a potential forest. That is 


to say, with the exception of a comparatively small area—in elevation above 
timber-line in north and southward distribution beyond eternal frost line, in 


continental distribution, within rainless deserts and soil-less rocks—tree growth 
would ultimately prevail on the entire land surface, provided the interference 
of animal or human life were checked.: | 

This interference, however, has reduced the forest area in all parts of the 
world. It has, no doubt, been largely instrumental in creating the vast prairie 
regions and treeless plains which are found on every continent, and which, but 
for the continued interference, would gradually, at least within geologic ages 
reclothe themselves with tree-growth, with few exceptions. | 

If originally the land area represented an almost uninterrupted forest area 
animal and human activity has changed the face of the earth considerably 
This change has taken place partly to satisfy the needs of increasing masses 
population for food areas, partly without such need by reckless destruction; § | 


that density of population cannot alone account for present distribution of forest 


areas, but historical development of the people, their progress in civilization or 
relapse into comparative barbarism and natural conditions of the countries have 
had a bearing. 

Thus, while Norway and Sweden, with scanty population showed, until 
recently, when an active export business of wood reduced their forest areas, a 
large proportion of woodland; in Spain and Greece, although the population 
diminished with the decline of culture, reforestation has not increased in propor- 
tion, and we find small forest area together with scanty population. In Germany 
economic development and early recognition of the value of the resource and 
necessity for its rational use and management has preserved a proportionately 
large area. 

In the United States the proportion of forest area to population since its 
settlement by European races has rapidly declined. Here almost one-half of the 
continent had by adverse climatic conditions, supplemented probably by the 
destructive agencies of beast and man of earlier civilization, been deprived of its 
tree-cover. 

To such an extent has human activity reduced forest areas that in those 
countries where it has been most active the proportions have dwindled down 
to even three per cent. of the land area. 

Taking Europe altogether, not much over thirty per cent. or 24 acres per 
capita remains in forest,and in the United States the forest area represents prob- 
ably not more than twenty-five per cent. or seven acres per capita of population. 

The demand for forest products is perhaps nowhere greater than in the 
United States, probably not less than six to eight times as lurge as in Europe. 

In Germany, with a population at least twelve times as dense as the United 
States—and hence the need of strict economy with all exhaustible resources— 
the annual consumption per capita may be set at round 45 cubic feet. 

The annual production of the well-managed ‘forest areas of Germany is 
found to average 55 cubic feet of wood per acre; there should, therefore, be 0.8 
acres per capita, which very nearly is the case, (0.79 acres), the small deficiency 
being made up by imports, the excess of imports over exports being about 60 
million cubic feet. In the United States we use simply the accumulation of 
material through centuries in the virgin forest, the second growth furnishing but 
a small part, and of management for reproduction or increased yield there is as 
yet no sign. 

In the virgin forest the product per acre varies to such en extent that it 
would be impossible to make even a reasonable guess as to available supplies ; 
some of the pine forests of the South may cut no more than 200 or 300 cubic 
feet, while some areas on the Pacific Coast may yield 15 to 20,000 feet and 


more. If we apply the experience of Germany as to possible annual wood pro- 
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duction per acre, we will find that our present forest area, if properly stocked 
and well managed, would suffice to furnish our present demands of 20 to 25 
billion cubic feet. But we know that the premises do not exist. The manner of 


utilizing the product has also much to do in calculating the efficiency of the pro- 


ducing area. 
While, for instance, in the forest management of various German States the 
percentage of entire wood material may be said to be utilized in some shape or 


other; in the United States a very large part is not utilized at all and left in the 
- woods; and while in the German forests from 40 to 65 per cent. appears as build- 
_ ing timber, we learn that less than 30 per cent. is the yield from the red woods 
_ of the Pacific Coast; and, take it all through, it is doubtful whether more than 
_ 25 per cent. of the actual wood in a tree is utilized in the United States 
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In comparing supplies and demand, it would be a mistake to place reliance 
on calculations of the wood accretion upon the areas under forest cover, for it is 
quality of material that is demanded, and not mere quantity. Not only do areas 
differ in their wood-producing capacities according to climatic and soil conditions, 
but their composition as to kinds of trees and quality of timber determines their 
value. Thus, while the area of forest in the United States probably does not 
diminish now at as rapid a rate as it used to, the value of the remaining area is 
very rapidly depreciated, not only by removing the accumulated supplies, but by 
culling the best and leaving the inferior material, by neglecting to give attention 
to the reproduction of the better kinds, or even by recurring fires destroying the 
capacity for such reproduction. 

The forest furnishes firewood, building timber and raw material for the arts. 


In the United States more than three-fifths of the population uses wood 
exclusively for fuel, and to show the value and appreciation of this class of fuel 
in comparison with substitutes, it may be mentioned that in Germany during 75 
years from the beginning of the century the price of coal has constantly sunk, 
while that of charcoal has constantly increased ; showing that the substitute not 
only did not displace, but did not even affect the valuation of wood as fuel. 

The bulkiness of the material when compared with its heating power is 
objectionable, but other qualities make it desirable. | 

For building purposes, although stone, iron and other materials are used. 
more and more, the ease of shaping wood material, the rapidity with which it 
can be handled, and various other qualities, will insure the use of wood for that 
purpose for all time. In the arts the same qualities make the use of wood 
desirable, and while substitutes in many cases are even preferable, in others the 
necessity for using them would entail grave inconveniences. The value of sawed 
wood material in the United States is calculated as round one billion dollars, 
representing an enormous amount of material. One of the drawbacks of the 
material is that it is comparatively bulky, and hence it is desirable not to have 
to transport it too great distances, especially overland, but to produce it not too 
distant from the centres of consumption. In the United States, with many 
thousands of acres of virgin timber to draw upon, the price for lumber represents 
hardly more than the expense of getting it out and transporting it, the material 
itself representing not as yet any cost of production. 


Il. THE FOREST AS A CONDITION OF CULTURE. 


The value of forest areas in influencing climatic soil and water conditions © 
has been generally recognized only during the last 100 years. i 

While there exists, no doubt, under given conditions, a relation between — 
forest-cover and climate, all generalizations in this respect must be taken with — 
caution, until more proof and exact data is brought by scientific methods. — 
Climatic conditions are, in the first place, due to cosmic and terrestrial influences, © 
Of the terrestrial influences we know mountain ranges and water surfaces to be 
powerful. There is not only reason to believe, and some definite measurements © 
sustain the belief, that as far as forest-cover interferes with insulation of the 
earth and the movement of air currents it renders the climatic conditions within © 
its own borders different from what they would be were the forest-cover 
removed. The doubt can exist only as to whether and to what extent this dif-— 
ference can make itself felt outside of the forest. The claims are, that a forest-_ 
cover tempers like a water surface, and, to some extent, intercepts or reduces the 


force of hot and cold winds with all the consequence of such action; further, 
that it influences, if not the amount yet in local and temporal distribution, the 
precipitation of rain and snow, besides exerting various minor influences. 

Whatever the truth—and neither the claimants nor the objectors to forest 
climatic influences have brought incontrovertible proof—it is evident that the 
extent, composition and location of the forest must have much significance in 
the matter, and also that the relation of the country towards other climatic 
influences must either increase or decrease the significance of this factor as a 
climatic element. In England, under powerful terrestrial tempering influences, 
any forest influence would be inappreciable by comparison; poor thirsty Spain, 
on the contrary, deprived by its situation of the effects of modifying ocean 
currents, might possibly modify the extremes of temperature under which it 
suffers by extensive forest areas, which it lacks. While our own North Pacific 
coast, if stripped of her wonderful forest wealth, would not be appreciably 
deprived of its abundant rainfall brought by the ocean currents ; properly disposed 
timber belts in our arid and sub-arid interior might, if not increase precipitation, 
at least check the excessive evaporation under which it suffers from the incessant 
and unchecked winds. 

The cool and humid forest-cover situated on the slope toward the moisture- 
bearing winds may unnecessarily increase the tendency to condensation to which 
the currents by their mere descent are subject, while if situated on the leeward 
side might recuperate itself from the moist forest air, the drained current coming 
over the mountain. Here, by obstructing the gentle south wind, it may keep a 
valley longer in the rigors of winter; there, by cutting off the cooling breezes, it 
may make less bearable the heat of summer. So that an objectionable influence 
may be shown as well as a favorable one, according to local conditions. 


With more assurance can we speak of the influence which the forest-cover 
exerts upon the soil and water conditions. Again, it is the location with refer- 
ence to the configuration and geologic formation which imparts the value to the 
forest, and hence, again, generalization is not permissible. Here, where an excess 
of moisture due to subsoil conditions used to be removed by the process of vege- 
tation, deforestation induces the formation of marshes, and in consequence 
unfavorable sanitary influences on the surronndings may result; there, under 
different conditions, where evaporation had been checked by the forest, its 
removal reduces the humidity of the soil and the size and continuity of springs. 
Remove it from the shifting sands of the coast and the formation of sand dunes 
encroaching on the agricultural lands is induced; burn the forest floor on the 
sandy gulf coast plains and you destroy its fertility; burn the litter that 
accumulates under the forest-cover on the mouutain slopes and the waters will 
run riot and gully the ground; torrents, landslides, snowslides, avalanches are 
induced, washouts filling the valley and the river with debris, causing stow- 
waters and increasing, if not producing, floods. 


The significance then of the forest under given conditions as an important 
factor in the general conditions of a country cannot be denied. 


Lastly, when we consider that forest-growth is capable of producing 
values on ground which cannot be utilized profitably in any other way, its 
significance as a national resource may be considered sufficiently established by 
this brief exhibit. This latter capacity of forest-growth is of the more signifi- 
cance when we look over the world and count the waste places which man has 
produced. There are in France and Germany alone over 500 square miles of 
sand dunes, which France has shown by a reforestation of nearly 300 square 
tiles can be profitably utilized. In Austria the waste places capable of reforesta- 
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tion are nearly 2,000 square miles; in Ituly, 1,500; in France, nearly 10,000 
square miles; in Great Britain and Ireland, over 11 per cent.; in Greece, over 15 
per cent. of the area is waste, while in Germany only 2.7 per cent. 

Hence, of late, all these governments strive to bring these vast unproductive 
areas into useful oecupancy. Prussia spends $250,000 yearly in that direction. 
France has spent round $30,000,000 within the last 25 years in recuperating 
devasted forest areas, and even Prussia has, since 1848, reclothed over 50,000 — 
acres of her steppe. | 

We have seen that, as a meteorological and cultural element, the location of — 
the forest is all-important, and its most pronounced value as such element is found ~ 
on the mountain-sides, on shifting sands and on the poorest soil, in general; that — 
is to say those locations where the material product must be necessarily inferior — 
to that of better situations and where, therefore, forestry is least profitable. They 
are the very areas where private activity can find satisfaction only, by reaping | 
the natura! crop. Yet here the danger from mis-management—that is a manage- 
ment in which no regard is taken of the simultaneous or immediate reproduction 
when the crop is harvested—must be the greatest, since the baring of the slopes 
and sand soils may mean destruction of fertility, not only of the bared but also 
of the adjoining areas, and increasing dangers from flood waters. Hence the 
interest of the community must be centered upon these forest areas. _ 

It has been contended that the reproduction of forest-growth takes place of 
its own accord, and hence the interest of the State as far as material production 
is concerned, need be only of that general character which it has in all products 
and industries of the nation. 

This contention, however, is erroneous if considered from an economical point 
of view. While culled and denuded areas do reproduce a wood-growth, this—in 
quality and especially in quantity per acre—is only in rare cases satisfactory and 
economical. The reckless squandering of material, the disregard to the condition 
of the area after being left by the lumberman, the practice of firing and thereby 
destroying the young growth as well as the fertility of the soil, are to a large 
extent detrimental to the reproduction of the resource, and experiences all over the 
world have shown that by such reckless policy recuperation can be rendered 
almost impossible. ; 

As far as the production of material constitutes the forest as a resource, it is 
not tree-growth merely but quality of the growth that makes it valuable, just as 
as it is not the presence of iron but its sufficiency and quality in the ore, that 
makes the iron mine of value. The forest primeval contains much material © 
which is of. little or no value and large areas are required to produce small — 
amounts of good timber, but in. its reproduction it can be improved in value and — 
yield, and that without anything but proper use and management. 

From agricultural and horticultural products of the soil the forest dis-— 
tinguishes itself, in so far as the former in most cases are improvements upon the | 
natural product in kind by means of human ingenuity and labor, while the | 
natural product as it is found in the virgin forest satisfies the needs of man.. 

An important difference, too, and one which makes the use of the soil for — 
forest-growth as an economica! element desirable, is, that while agricultural crops | 
: 


exhaust soils of their fertile elements, wood-growth does not rely on these to 
any extent, returns the larger amount of those utilized by the fall of leaves 
and branches, and improves thereby the soil for agricultural use. | 
The production of starch or sugar and albuminoids, which is the object of 
agriculture, takes place at the expense of the minerals in the soil which are - 
carried off with the yearly crop, while forest products, being in the main cellulose 
and its derivatives, are formed at the expense of the inexhaustible carbon of | 


_ the atmosphere ; and, although small quantities of the rarer minerals are also 
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required, they are used over and over again for processes of assimilation from 
year to year, since the crop is not removed annually ; and when it comes to 
harvesting, those parts of the tree which contain most of these minerals, the fol1- 
age and htter, remain on the ground. Thus a potato field for a medium crop 
requires three times as much of the rare phosphoric acid as a beech growth, five 
times as much as a spruce forest, and nine times the requirement of an acre of 
pine, while the consumption of potash is nine, thirteen and seventeen times, 
respectively, as great. 

Hence the capacity of forest growth to utilize those soils which have been 
exhausted by agricultural use; and by the deep going roots mineral elements are 
raised to the surface and the soil improved. 

Forest growth makes also less demand upon favorable topographical and 
climatic situation and will succeed where agriculture is not any more profitable 
or isimpossible. Hence we may speak of absolute forest soils, that is soils which 
on account of their poverty, steep topography and climatic ill-favor are not fit for 
anything but forest-growth, The extent of what can be considered such absolute 
forest soil depends somewhat on the state of culture of the country. Butitis a 
fact of highest national interest, that inferior soils and impracticable sites can be 
profitably utilized by forest-growth. 

The main difference between forestry and other productive industries is the 
long period of production. | 

From the time of planting to the time of harvest many decades may pass 
and a century may not be too long. As long as it is not only wood but size and 
quality that is wanted, the factor of time is an important one, for it takes time 
to produce both size and quality. There are to be sure some uses for which 
timber may be grown in short rotations, as, for instance, where only firewood or 
posts or tanbark is wanted, but these uses are confined in extent. 

When we consider not merely the virgin forest growth but a rational 
forest management, we find that it differs from agriculture in various financial 
aspects. In agriculture the soil alone is the standing capital or basis of produc- 
tion from which annually the interest is derived in the crop. In forestry the 
soil, plus a certain amount of growth, is the producing basis; only a part of 
the growing crop can be utilized annually, the rest, remaining for further accu- 
mulations, must be considered as part of the fixed capital. 

This condition at least prevails where an annual revenue js to be derived 
from the business. It is of course possible to work for an intermittent revenue, 
waiting until the entire growth has reached the age for utilization and after 
harvest starting the new crop for another rotation; but this is not the most 
profitable way, and in the end it may be irrelevant financially, whether we con- 
ceive the growing crop partly as a capital or simply as an accumulation of revenue 
which we may not utilize. 

To make a regulated forest management possible and profitable, to yield 
sufficient annual returns and to occupy the manager fully, a larger extent of 
territory is required than in agriculture; hence a larger standing capital is 
required. Agriculture, on the other hand, while needing comparatively small 
fixed capital, requires a comparatively larger running capital for expenses. 

The existence of this stock in forest management places it in a particular 
position with reference to insurance and credit systems and the question of 
renting. | 

There are dangers threatening this stock which make forest property hazard- 
ous, more or less so according to locality, kind of timber, kind of management 
and moral sense of the population. 


In the United States the danger frcm fire makes forestry one of the unsafest — 
industries, and theft, it would appear, endangers it about as much. Insect. 
ravages are the bane of the cultivated forests of Europe. But what they will 
be in the United States—the El dorado of vermin—when forest management 
has begun in earnest and hence the damage is felt more severely, is “hardly 
conceivable. 


The damage differs in value with the age of the growth. Fire may destroy 
the accumulated stock and crop of centuries; insects may destroy the saplings 
and grubs kill the young seedling growth. Windfalls or tornadoes may inter- 
fere with the regular system of management and may make a utilization of the 
stock necessary before its maturity, and thus occasion an overstocking of the 
market and decline of values. 


While there are some dangers in agriculture, such as unfavorable weather, 
frosts, ete., that are not at all or to less extent felt in forestry, it is there only 
one year’s crop that suffers, while here accumulated stores are exposed to 
hazard. 


Since the main value of forest property lies in the accumylated stock, the 
soil being mostly of inferior value, and this stock is most exposed to depreciation 
and depredation, it does not form a fit object for credit, nor is it for the same 
- reasons a desirable property to rent. The stock is all the year round exposed to 
the depredations of others, hence it requires a comparatively large expenditure 
for protection simply. The existence of this stock is also apt to prove dangerous 
as far as the proprietor himself is concerned, for it offers a constant temptation 
to utilize it at the expense of a rational management. Necessity, folly, or miscal- 
culation may easily diminish it, while to place it again upon its proper value and 
quantity is difficult. Hence, if it is in the interest of the community to maintain 
stable conditions of property or where the forest partakes of the protective 
quality, more special care in regard to the laws regulating forest property seems 
necessary. 

Roscher says :— 


“Where the sale of property becomes jobbing, 1.¢., where it is purchased not 
to be managed, but to be sold as soon as possible for the purpose of pocketing 
the difference in price, agriculture declines ; but with forests such abuse of pro- 
perty in soil is much more dangerous on account of the characteristics of forest 
management, so that here slow change of proprietorship is proportionately much. 
more “advantageous.” 


The labor conditions in forest management are also worthy of note. Less 
labor is required here than in agriculture, since cropping and harvest recur only 
at the end of the long period of rotation, and the work of cultivation is connected 
mainly with harvest of material. Yet while few laborers are needed for their 
full time a large number is given work at a time when work in agricultural 
pursuits is slack. 


According to statistics from German Government forests, agriculture 
employs from ten to even thirty times as much labor per acre as forestry ; of 
the class of foremen, inspectors and similiar occupations, one man is needed for 
every 200 or 300 acres in agriculture, while to one forest-guard 500 to 1,800, and 
to one district-manager 5,000 to 15,000 acres are calculated. 


Altogether, the forest offers less employment to labor than agriculture ; the — 
factor of nature has more sway in it. 
This may have been the reason, why everywhere, the idea of private owner- — 
ship in this kind of property has developed slowly and less regard to property © 
rights on it is paid. | 
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Further differences between agriculture and forestry are found in the condi- 
tions of transportation and market. The bulkiness and heaviness of. the 
material make transportation difficult and comparatively expensive, so that the 
cheaper grades, especially firewood, may not be profitable utilized. 

It has been figured out by a good mathematician (Little) that if it were 
necessary to convey the amount of timber annually consumed in America from 
foreign ports, the entire sailing tonnage of the world would be required. 

With undeveloped means of transportation, the market for wood is locally 
circumscribed, and hence unprofitable, an intensive utilization of the crop is 
precluded and the best management often impossible. 

As to profitableness of the business, this depends on so many factors and 
conditions that it cannot be easily determined in a general way. Although the 
profits per acre resulting from European forest management seems exceedingly 
low, it must not be forgotten that this profit is derived from the poorest soils 
and with little expenditure of working capital. 

In Prussia, for ten years, the revenue for the entire forest area of the Gov- 
ernment was $1.92 per acre; in Saxony, $5.60; in the very profitable forest 
management of Zurich, $6.45 ; and on about 10,000,000 acres of German Gov- 
ernment forest area, it averaged $2.89; while agricultural land brought, according 
to crops, buckwheat from $8.75 to $96.00 per acre tobacco, annual income. 

Excepting, therefore, the poorer soil and special conditions and kinds of 
management (for instance, coppice management of short rotation for tanbark), 
agriculture is more profitable. 

During the long time necessary for production in forestry, the conditions 
may change to such an extent that what appeared a profitable undertaking 
when begun, by change of circumstances becomes unprofitable. The difficulties 
in gauging and balancing supply and demand may also be considered to some 
extent less easily overcome. On the other hand, the possibility of delaying the 
harvest or cutting it earlier, according to market conditions, is an advantage in 
forestry. It is also possible to store the harvest without the detriment or expense 
which agricultural crops would entail. | 
- Since forest management does not admit of rapid changes in plans and 
method, but requires a conservative and well-matured plan, not only should the 
forest manager command a considerable scientific education and knowledge, but 
he must have determined character which is capable of carrying through a 
policy upon which he has decided. Forest management implies and fosters 
stabilitv and conservatism. 

Having conceived the State as an association for the purpose of regulating 


_ and adjusting the differences of private and communal interests and rights, and 


having agreed that the preservation of favorable conditions for associated life, 
that the interest of the future community is as much the concern of the State as 
the protection of the present community ; we may now more specifically define 


the position of the State with reference to the forest resources. 


The State must be guided by the principle, that as much latitude should be 
left to private activity and property rights as is compatible with the interests of 
the community, only when this activity and exercise of property right is demon- 
strably and directly harmful to communal interests is State interference called 
for. The individual must be guided by the rejoinder of the Roman law: “Utere 


tuo ne alvenum noceas.” 


With increasing population and more complex civilization, it is but natural 


_ that friction of contending interests should grow more pronounced and at more 


points ; the present socialistic and communistic tendencies are therefore a natura] 
development from the change of conditions in social life. As elbow-room getg 
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scarcer, elbows more frequently knock against each other and poke into the sides | 
of neighbors. Hence more points are discovered where interests are at variance 
and the principle of preventing use of private rights to the detriment of the 
community needs to be more carefully enforced. 

While with a large virgin forést-resource to draw upon and a small popula- 
tion, in the United States the government paid but little concern to the disposal 
of forest land and forest supplies; with a reduction of the latter and with © 
increased requirements for the same, at least such ameliorative government action ~ 
is called for as will aid private interest to utilize the resource more rationally | 
and to better advantage for continued yield and future supplies. 

Since, in most cases, the resource is capable of restoration, the widest lati- 
tude to private activity should be granted, and the office of the State should he 
mainly directed to remove hindrances to a full development of a rational forest 
management and offer such positive encouragement as can be given by proper 
protection, by fostering educational agencies, and in similar ways. 

The State agencies which are employed to facilitate a knowledge of market 
conditions for agricultural crops and of crop areas are, perhaps, still more desir- 
able in the case of forest areas and cut and demand, since it is more difficult to 
determine these. 

As far as production of wood material is concerned—a profitable private 
industry—and the use of the soil in the most profitable manner, it may be pre- 
sumed that private interest is identical with that of the community and will 
adjust itself accordingly ; although this axiom can hardly be said to be recog- 
nized everywhere, as the poor mountain farms in the Adirondacks and elsewhere 
show. 

It will, however, have been observed that the nature of forest property to 
forest management is such as to make large and continuous holdings desirable. 
Hence, if the State—the community at large—does not itself retain the owner- 
ship of its forest area, it should encourage the aggregation of large forest areas in 
the hands of strong capitalists, individuals or corporations. 

The providential and restrictive function of the State is first called into play 
when, by the wrong treatment of a forest, a neighbour may be injured in the 
enjoyment of his own property, or when the cultural conditions of whole sections 
of country are endangered by the free exercise of property-rights on forest areas. 

Whether such injury is done or is to be expected from such unrestricted 
exercise of private rights is often difficult to determine. Our knowledge of the © 
relation of natural agencies is by no means so well established as to allow us © 
definite prediction. i 

On the other hand, there are certain conditions under the consequences of — 
forest destruction or forest devastation which are so well understood that State — 
supervision in one shape or other can reasonably be claimed to be rational. 

The effect of the deforestatiou on sand dunes has been experienced in 
Southern France and elsewhere to the fullest extent; just so the effect of mis- 
management and deforestation of steep mountain sides, which demonstrably give - 
rise to depauperization of whole districts and communities, by washing of “the 
soil, irregular water flow and increased flood dangers. Climatic influences, with © 
the exception of reducing the detrimental action of winds, are, perhaps, less easily 
demonstrated. 

Such forest property, then, cannot be left to the absolute control of the 
private owner. Since, however, he should be compensated for the restriction 
which he has to suffer for the public welfare, and sincc the damage done or to be 
expected may not always be easily proved or estimated in its extent and amount, 
the only proper solution is State ownership of the property. And by Stat 
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ownership I do not mean to imply that the State or the General Government 
should necessarily be understood; I mean the community—be it State, county or 
township—the interests of which are at stake as against the private interest. 
To be sure as a rule, it will be found that the interest of several towns, counties, 
or even states are concerned in the control of private occupancy, and the strong, 
immutable, conservative central government will be found the best. agency to 
control or own the mountain forests at least. Such ownership has the advantage 
of securing the object in view, while any restrictions of private rights are cum- 
bersome and difficult to enforce. 


Besides, as such forests are situated mainly on the thinner soils and rugged 
slopes of mountains, and, hence, are not only less profitably worked, but their 
reproduction is connected with difficulty and, if improperly treated, may become 
almost impossible ; they form a questionable object for private industry in which 
financial gain is the leading principle. 

The states which have recognized most fully the need of Government con- 
trol of the forest resources are the English colonies—notably those of Australia 
and India—states from which we can learn a good deal in methods of internal 


improvements. They have done more than consider the protective function of 


the forest, they have recognized that the uncertainty and great fluctuation of 
supplies which, on account of the peculiar nature of forest property, must result 
from private forest management, is undesirable, and hence have reserved large 
areas and placed them under government management. 


All other civilized governments, excepting those of the American continent, 
have more or less applied the principles here laid down. Canada, while dispos- 
ing of its forest supplies to private individuals, does so under restrictions, and 
reserves at least the land; Germany, with 32.2 per cent. of state forest, 18.7 per 
cent. of communal forest, and 30 per cent. of the private forest under more or 
less state supervision, thus attempts to keep secure 65.5 per cent. of her forest 
area. Austria, France, Italy, Switzerland, all having state forests, also control 


- the management of their protective forests, and the tendency everywhere is to 


. 


enlarge the restrictive power of the State. 


While here state-ownership and restriction of private rights is directed 
toward maintaining favorable forest conditions, the reforestation of devastated 
and treeless areas forms also a proper subject for the State. 


Such State action of an ameliorative nature would be based upon the 
principle, that the State, the community, should act where the exertions of the 
single individual or even voluntary association of individuals is powerless, or 
private interest does not find sufficient inducement to attain an important 
economic object, where the communal interest is better subserved by the action 
of the State, when permanent institutions are to be created and managed 
independently of personal whim, and the State alone can insure permanence, 
continuity and the accomplishment of the object. — 


Hence the reforestation of the Western plains, for purposes of ameliorating 
cultural conditions, would be properly delegated to the State, especially as long 
as the State still controls the land necessary for such forest planting. Feeble 
attempts to encourage private enterprise in that direction have been made with 
little result, and much of the private energy expended upon the problem has been 
dead loss to the individual and to the nation, for the reason that only by con- 


 eerted action on a large scale is successful reforestation in the arid regions to be 


expected. 
The method of assisting private enterprise, in any other way than by creat- 
ing opportunities, is the least commendable, creating as it does a paternalism 


124 


PS yt eat ee UR ag Ce aoe Ne Ce ee 
a NS Se = TSEC 


which would be a bane to the development of proper self-government, and which 
is widely different from the communal spirit which the writer has advocated in 
his propositions. ; 

Summarizing the special considerations and peculiarities. pertaining to forest 
growth and forestry which may influence State action, they can be briefly stated 
as follows: 

1. By its location upon mountain slopes, sand dunes and otherwise, the 
forest may represent a climatic and cultural condition of paramount importance, 
which renders its material value a secondary consideration. 

2. By mismanagement or neglect the capacity for reproduction may be 
injured to such an extent as to make reforestation impracticable, if not impos- 
s ble. 

3. Forest growth improves instead of exhausting the fertility of the soil, 
and is capabie of producing useful material on the poorest soils and sites. 

4, By proper methods of utilization alone reproduction of the virgin forest 
superior in quality and yield can be effected. 

5. Forestry differs from other industries in the long period of production, 
necessitating an accumulation of stocks, which is exposed to various dangers for 
a long period of time, and hence renders the business hazardous. 3 

6. Forestry requires large areas and a large fixed capital, but only small 
running capital. It employs little labour, but furnishes employment at seasons 
when elsewhere labour is less needed. 

7. As a financial investment, forestry is beset with many drawbacks, which 
render it less desirable for private enterprise; the necessity of keeping on hand a 
large stock exposed to danger renders it not a desirable object for financial 
operations. | 

8. Forestry engenders and requires permanence, continuity of plans, manage- 
ment and conservatism. 
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SEVENTH ANNUAL REPORT 


OF THE 


EER IO FER Se Rey 


To the Honorable the Minister of Agriculture : 


S1r,—I have the honor to present my Report on Forestry for the Province of Ontario. 
for the year 1891, the leading features of which are: 


A report on the condition of thirty-two counties and districts of Ontario as regards 
the amount and quality of the timber remaining, the steps taken, if any, with a view to. 
reforestation or preservation of the woodlands, and the effect of over-clearance upon the 
climate and agricultural conditions. 


An address on “The Value and Uses of Forests,” delivered to the students of Upper 
Canada College, embracing the elementary principles of forestry. 


An account of the process and results of the work of reforestation in France. 

Papers on Forestry in the United States, the National Parks and the proposed. 
Adirondack Park in New York State, giving an insight into the work undertaken by the 
American National and State Governments for maintaining park reservations in regions. 
specially adapted for the purpose. 

Extracts from prominené scientific authorities showing the influence of forests on 
climate. : 

An article on “ Arbor Day in Schools,” giving an acvount of the rise, progress and. 
results of this beneficial observance. 


A paper on Utilising Poor Farming Land, showing farmers and others the practical 
benefits of devoting to tree-planting land which is manifestly unsuited to profitable 
cultivation. 


Extracts from a bulletin issued by Prof. E. B. Fernow, Chief of the Forestry Division. 
of the U.S. Department of Agriculture, entitled ‘“‘ What is Forestry ?” 


A number of papers, partly original and partly selected, upon various phases of the. 
subject of forestry and tree-planting. 


It has been my aim to keep in touch with the most progressive and practical thought , 
of the day on the science of forestry, and to present in a condensed form the best that is 
to be gathered, both from classic and contemporary literature bearing on the question, 


The pamphlet is necessarily largely a compilation, as it would be impossible with the 
resources at my command to obtain such information at first hand. 


Respectfully, 


Roo Wane epePPs, 


FORESTRY REPORT 1891. 


FORESTRY CONDITIONS OF ONTARIO COUNTIES. 


In the following paragraphs I have endeavored to lay before you the state of many 
of our settled counties in Ontario regarding their condition as to timbered land. Much 
of this information has been derived from actual observation, and the remainder from 
those supposed to be best aware of the condition of the country round them. In most of 
these counties it will be observed that the forest is being thinned out far too rapidly. 
Blocks of forest are being destroyed at a merely nominal value. Undoubtedly in many 
of the front townships farmers are planting long lines of trees, but these cannot give 
future timber. An isolated tree grows to branches. Throughout settled Ontario, if any- 
thing is to be done to preserve our timber resources it must be by the use of plantations, 
acres in extent. In these timber will grow in long, straight sticks, as in the primeval 
forest, fit for any use the farmer may desire. If he cannot in his heart allow a few of 
his acres to be devoted to that purpose, he will in a few years find himself utterly destitute 
of the wood he needs. Farmers are now in every direction purchasing at a distance lots 
for fuel. 


In a great many cases the laying out of a plantation on the farm would not necessi- 
tate the withdrawal of any valuable agricultural land from cultivation. On many farms 
a portion of the land is so hilly, broken, or rocky as to be of little or no use. Tracts of 
this character are often allowed to lie waste when a comparatively little expenditure of 
labor and means employed in planting them with suitable kinds of timber would render 
them profitable, not only on account of the intrinsic value of. the timber, but as a protec- 
tion to the adjoining fields. 


The testimony of old residents is practically unanimous as to the injurious effect of 
the clearing of the country on the streams and rivers. In all quarters the result has been 
the same. Heavy floods in the spring season, or after violent rainstorms, have often 
caused serious injury, carrying away in a few days the volume of water which would 
formerly have flowed off gradually and without injury. On the other hand, streams which 
formerly ran all the year round are now dried up during the summer months, and drouths 
are severely felt, and cause the farmer much loss and inconvenience. Had a due proportion 
of forest been maintained, especially on the higher grounds about the head-waters of the 
streams, these evils would have been greatly lessened, if not altogether averted. 


There is also a general agreement of opinion among farmers in all parts of the pro- 
vince as to the benefits of the protection afforded by forests and windbreaks to the fall 
wheat and clover crops. The principal danger to which these crops are subject is the 
effects of alternate frost and thaw towards the end of winter or in early spring, by which 
the plants are lifted out of the ground and winter-killed. This generally takes place when 
the snow has been drifted off by the wind, leaving the soil exposed. Belts of timber to 
the windward of the crop—in most localities on the north or west side—intercept the wind 
and prevent the snow from drifting, so that crops thus sheltered stand a much better 
chance of survival than if the neighborhood were bare of trees. It has also been noticed 
in some districts that orchards thrive better and yield more fruit when sheltered from the 
wind in the same manner. 


The planting of windbreaks to afford protection to the fields has only as yet been done 
to a limited extent, mainly in the older settled counties; but there is a decided advance 
of public opinion on the subject. Wherever the trees have attained sufficient growth to 
_ enable any conclusion to be drawn as to their utility, the farmers are fully satisfied with 

_ the result. As might be expected, there is much difference of opinion as to preferable 


varieties of trees for this purpose, much depending upon the conditions of soil and locality, 
The principle, however, seems to be established that evergreens, if successfully grown. 
answer the purpose of a windbreak more effectually than deciduous trees, for the obvious. 
reason that the latter are bare of foliage at the season when their protection is most. 
needed. 


As to the course which ought to be followed to maintain a proper proportion of tim- 
bered land, a great variety of suggestions, practical and otherwise, has been offered. The 
subject divides itself into two heads, viz., the plan to be pursued as regards unsettled land 
not fitted for agriculture, and the best mechods of inducing farmers and land owners in the 
settled localities to plant or preserve timber on their own property. As to the first branch 
of the subject there is a strong and general feeling among intelligent residents of the back 
townships that greater precautions are needed for the prevention of bush fires, and that 
it would be advisable to withdraw from settlement large areas of land obviously unsuited 
for agriculture and maintain them permanently in timber, under proper forestry regula- 
tions, instead of allowing them to be stripped of all merchantable timber in a wasteful and 
improvident manner, and then abandoned as waste land. 


With regard to encouraging tree planting among the farmers, one point which has 
been prominently brought out in the course of my enquiries is that some form of Govern- 
ment or municipal encouragement is necessary to induce farmers, as a class, to take an active 
interest in the matter. The Ontario Tree Planting Ac’ has only been taken advantage 
of in a few localities. A proposal which has numerous advocates is that plantations, or 
land preserved in timber, should be exempted from taxation, a certain extent only being 
thus exempt in proportion to the total acreage held. _ 


BRANT. 


The greater portion of the land of this county is well adapted for cultivation, there 
being few rocky or stony tracts. About fifty per cent. of the surface acreage is level, 
thirty-five per cent. undulating, and the remainder hilly. Probably about one-quarter of 
the total area would be more valuable to the owners if left wooded and carefully culled 
than as agricultural land. Not more than ten per cent. is now timbered, and that, as a 
rule, is not properly managed, and now contains little valuable timber. The leading 
varieties to be found are beech, hard and soft maple, elm, basswood and black ash. There 
is but little pine and white oak, or any other timber suitable for manufacturing left. 


Many living springs and streams, once unfailing, have entirely disappeared, and the 
water supply is very uncertain. It is found necessary to dig wells much deeper than 
formerly to secure water for domestic purposes. Drouths have of late been severe. The 
absence of forests, which not merely acted as a reservoir of moisture but protected the 
farms from drying winds during the summer, has undoubtedly resulted in making the 
effects of drouths more injuriously felt, irrespective of any influence on the actual rain- 
fall. 


It has been found that wherever fields are sheltered by timber wheat and clover are 
very seldom winter-killed. The beneficial effect of forest protection has also been observed 
as regards other crops, and more especially orchards, which thrive far better when thus 
sheltered from the wind. 


A few windbreaks, or rows of ornamental trees, have been planted with good results, 
the fir tree being principally used for this purpose. Nearly all the wood-lots are used for 
pasturing cattle, and in consequence much of the timber is dying out. Neglect of the 
growing timber is very general among the farmers. 


BRUCE. 


About one-half of the county of Bruce is cleared land but the area yet in timber is 
being rapidly diminished, and unless some means are adopted to prevent the indiscrimi 
nate destruction of the woods, evils which have resulted in the older-settled counties 


from this cause will repeat themselves here. The general character of the surface is roll- 
ing ; the land is for the most part suited for cultivation, but some portions are rocky and 
sterile and might with advantage be reserved for forestry, as trees grow well in these 
parts. 


The most numerously represented kinds of trees are the cedar, hemlock, basswood, 
maple, white and black ash. There are only a few pine left. The clearing of the coun- 
try has not been sufficiently general to affect the streams and cause the alternate floods 
and drouths which are so noticeable a result in the older portions of the province. For 
the same reason there has been no appreciable amount of tree-planting, and it is difficult 
to induce the settlers to take any interest in the question or to realise the need of main- 
taining a due proportion of forest land. Practical experience has abundantly demon- 
strated the utility of the shelter afforded by the forest to the fall wheat and clover crop. 


CARLETON. 


Only about five per cent. of timbered land remains in this county. The leading 
species of trees which are still to be found are elm, ash, beech, birch, cedar, tamarack, 
spruce, and some pine. The greater portion of the county is level, cultivable lands, but 
there are some stretches of flat rock unadapted either for agriculture or forestry. 


The effect of the extensive deforestation of the country on rivers and streams has 
not been so noticeable here as in nearly all other localities. The most important climatic 
change which it has occasioned is that the severity of the wind in winter and early spring 
is felt toa greater degree. Since the disappearance of forest shelter the wind has in 
many places an unbroken sweep for miles, and the fields are consequently drifted bare 
of snow and the crops exposed to the severity of thefrost. But little fall wheat is grown in 
the county. 


There have been no windbreaks planted, and little interest is displayed by the farm- 
ers in the subject of forest preservation. The woods which still remain are fast dimin- 
ishing. The practice of permitting cattle to find pasture in the wood lots to the great 
injury of the young trees is very generally pursued. 


DUFFERIN. 


With the exception of Melancthon and Hast Luther townships, which are still under 
the process of clearing for settlement, the proportion of timbered to cleared land in 
Dufferin does not much exceed five per cent. ‘The leading varieties of trees remaining 
are tamarack, hemlock, spruce, cedar, maple, beeeh, elm, birch and ash. The land is level 
or slightly rolling, except in Mono and Mulmur townships, which are hilly and rough in 
places with sandy soil. These latter localities are well adapted for tree planting. They 
were formerly wooded, but have been cleared by the axe, followed by destructive bush 
fires. 


A great change as regards water supply has been noted during late years. Many 
springs which previously were never known to fail have dried up, and the surface water 
passes away very quickly in the spring. Drouths during summer are much more preva- 
lent since the forests disappeared. 


The farmers have nearly altogether abandoned the growing of fall wheat in the 
higher portions of the county on account of its liability to be winter-killed for want of the 
protection of the timber. The advantage of planting either fall wheat or clover in a shel. 
tered position is generally recognised. Windbreaks have been found beneficial, but as 
_ yet few have been planted. In one case a plantation of 4,800 young maples, occupying 
four acres, was made, with the result that only about three per cent. died, the remainder 
doing well and affording an appreciable protection to adjoining crops two years after 
setting out. Maple, elms, ash and basswood all do well as shade trees. For hedges or 
windbreaks cedar is easily grown and serves the purpose admirably. 


A more stringent law against kindling fires in summer is needed to prevent destruc- 
tion from this cause. It was suggested that municipalities should suitably encourage 
tree-planting by bonuses or otherwise, and that a portion of the time required for statute 
labor might be given to the work of tree-planting. 


DuNDAS, 


Probably about one-fifth of Dundas county is still covered with timber either of the 
original forest or second growth. Many of the farmers have retained a grove of maples 
as a sugar bush, and in some rocky places they have protected the young maple trees and 
have fine second growth groves. The other kinds of wood still to be found are soft ash, 
elm, soft maple, birch, tamarack, cedar, pine, balsam, bass, beech, rock elm, and a little 
spruce. The rock elm and basswood are being rapidly disposed of. 


The land is mainly leveland some slightly undulating; none of it can be fairly described 
as hilly. As a whole the soil is excellent for farming purposes, but there are a few small 
spots where the limestone rock comes to the surface, the most profitable use of which 
would be to keep them permanently in timber. 


The water supply has been very seriously affected by the indiscriminate destruction 
of the forests. The result has been not only to dry up many small streams, but to 
threaten the larger ones with extinction. There has been a decided increase in floods, 
which, however, must be in some degree credited to the deepening of the shoals in the 
Nation river, and the opening out of the water- courses leading thereto, which draw off 
the surface water rapidly in the spring. 


There have been very few windbreaks planted, but wherever it has been done the 
effect has been very satisfactory. In addition to affording shelter from the wind they 
provide a grateful shade from the heat of the summer sun and preserve coolness and 
moisture. The varieties mainly employed are hard and soft maple and evergreens. The 
soft maple is recommended as growing faster and thriving better than the others. This 
will probably be on low lands. 


Fields of fall wheat and clover when protected from northerly winds by a belt of 
timber are not so likely to be winter-killed as those exposed to the wind and liable to 
be laid bare of snow and subjected to alternate freezing and thawing. 


Much damage to the remaining timber has been caused by bush fires, and if a pro- 
per proportion of forest is to be preserved more care will have to be taken to prevent 
destruction from this cause. In the opinion of some residents much might be done to 
encourage replanting if the municipal councils could be induced to take advantage of 
the Provincial Government’s offer of a bonus for trees planted along highways and 
boundary lines. 


ELGIN. 


It is estimated that about one-third of the county of Elgin is still wooded land. The 
leading kinds of timber now found within its limits are beech, maple, elm, and ash, which 
are widely distributed over every part of the county. Thereis also a good deal of oak, 
hickory, chestnut, whitewood and basswood, and cherry, sycamore, butternut and black 
walnut in smaller quantities. In the eastern portion of the county there is a large quan- 
tity of pine. 

The land is for the most part rolling, though about the centre of the county there — 
is a good deal of level land, and the regions bordering on the lake to the south and on — 
the river to the north is in some portions quite hilly. Though generally well suited to 
the plow, there are portions to the east and extreme west which could be more profitably — 
devoted to forestry than to farming. 


A marked increase in freshets in the spring and fall seasons and less water in the | 
streams during the summer months have been the result of deforestation. 


| 
| 
| 


In November last the river Thames, which forms the northern boundary of the 
county, rose 24 feet in as many hours. At one place there can be seen the remains of 
three bridges, besides the present structure, and each shows that it was constructed about 
six feet higher than its predecessor, the last being fully twenty feet higher than the one 
constructed about forty years ago. 


The ground becomes dry much earlier in the year in consequence of the absence of 
forest protection. The benefits of the shelter afforded to fall wheat crops is universally 
admitted ; the same fact has been observed in connection with the clover crop, though in a 
less degree. There is some difference of opinion among farmers as to the cause why these 
crops survive the winter better when sheltered by adjoining timber. Some claim that the 
forest is a direct protection to the plant, while others take the view that the only service: 
it renders is in acting as a windbreak and preventing the snow from drifting. 


A few windbreaks have been planted with good results. The trees principally 
employed are Norway spruce, pine and maple. Spruce are considered the best for the 
purpose, but the soft maple is a tree of quicker growth. There are a few rows of Lom- 
bardy poplars which make excellent windbreaks, Much destruction is caused by allow- 
ing cattle access to the bush as they eat away and break down the underbush and small 
trees. 

EssEx. 


About one-fourth of this county, on a rough estimate, is still in timber, the principal 
kinds now to be found being black ash and soft maple. In some localities there are 
scrubby oaks, but all other merchantable timber has well nigh disappeared. The land is 
generally level and nearly all fit for farming purposes. Originally there was a good deal 
of marsh or waste land, but under the drainage system it has nearly all been brought 
under cultivation, and is well adapted either for agriculture or tree planting. Hitherto 
the planting of forest trees for windbreaks has practically been limited to the setting out 
of a few spruce or other ornamental trees about the houses and gardens. 


As regards the experience of farmers as to the protection afforded crops by the shelter 
of adjacent forests, it has been noticed that a field of fall wheat grown alongside of a 
piece of woodland, especially when the shelter is on the west or north side or on both, 
shows in the spring-time the advantage of the protection received. It frequently happens 
that the portion of the crop sheltered by the timber survives in good condition while that 
occupying other portions of the same field were all winter-killed. The woods prevent the 
drifting of the snow by which the field would otherwise be left exposed to the full severity 
of the frost. If the farmers were to plant spruce trees as a substitute for fences it 
would not only improve the appearance of the farm, but act as a wind-break, and ensure 
a measure of protection to the crops. These trees can be set so closely together as to form. 
a tight fence after a few years’ growth, and in the meantime, if a close fence is required, a 
few wires can be run through them at small expense. 


The principal climatic change noted in this locality is the lessening of the snow fall 
in volume during late years. The rains are not so regular as formerly, and as regards 
floods and drouths the seasons are very variable. 


There is a disposition to favor Government encouragement to tree-planting in the 
form of a bonus to those who will plant a number of fast-growing kinds of trees each 
year. Another proposition is that it should be made obligatory on every farmer to lay 
out or maintain a portion of his farm as a wood-los. 


GLENGARRY. 


Of this county probably about one-third is still under timber, the principal sorts being 


_ maple, birch, beech, basswood, rock elm, black elm, black ash, hemlock and some white 


pine. Cedar, .tamarack, balsam and balm of Gilead are found in smaller quantities. There 
are some stretches of level land, but the general character of the surface is rolling. While 
the soil is generally good and suitable for agriculture there are some small stony areas: 


_ which could more profitably be devoted to tree-planting. 


As a result of deforestation the volume of water in the rivers and streams has been 
greatly reduced during the summer and fall. In many cases the smaller water-courses are 
completely dried up. In the spring the water is very high for a short season. Swamps 
and low-lying lands pour out into these streams in a week or two all the water which 
when covered with timber they formerly retained until midsummer. 


Fall wheat and clover are not so extensively cultivated here as in the counties further 
west, these crops being regarded as uncertain owing to climatic conditions. The protec- 
tion of the forest securing the more equal distribution of the snow fall has been found to 
be attended with favorable results. Within the last ten years some plantations and 
windbreaks have been set out, mostly on a small scale, and near the farm buildings. The 
‘kind of wood generally employed is the hard maple. These trees have so far thriven well, 
but the experiments are too recent to warrant drawing any decisive conclusions as to the 
result. | 


The general impression is that not much activity in replanting on a large scale can 
be expected among the farmers unless some inducement is held out to them by the Pro- 
vincial Government or the municipalities to compensate them for the expense, either in 
the form of bonuses or exemptions from taxation. 


HALTON. 


Maple, beech, oak and elm are the principal constituents of the scanty remaining 
woodlands of Halton county, which only comprise some five per cent. of the whole area. 
There is also a little pine and cedar left. The general surface of this county is slightly 
undulating The mountain range traverses it, but only a very small percentage of the 
area is suited for agricultural purposes. The heights and slopes of the mountain range 
could profitably be utilised for tree-planting. There has been a considerable increase of 
floods and drouths in consequence of the excessive clearance of the country, the water 
running away much more rapidly in spring-time than formerly, and the general flow of the 
streams at other times of the year being very much lessened. 


Plantations either in mass or as windbreaks have only been made to a limited extent. 
But the experience of those who have made the trial has been so satisfactory, and the 
effects of the protection afforded so beneficial, that the farmers are becoming more alive 
‘to the advantages of the system, and it is probable that much greater improvements of 
this kind will be made in the near future. White pine has been found the best tree for 
the purpose of windbreaks, and Norway spruce has also answered very well. ‘Willow 
‘has been tried, but has not answered so well. The protection of the forests has been a 
great benefit to grain and clover, and in fact to crops generally, not only in defending 
them from the effects of frost, but in retaining the moisture during the hot weather. 
Land situated near a forest or windbreak does not suffer in the summer time from the 
‘drying effect of the wind, as does that more exposed. 


There is a growing feeling among the farmers in favor of the encouragement of tree- 
planting by government or municipal bonuses. A slight aid of this sort to partially com- 
pensate for the first cost of the undertaking would give a considerable impetus to this 
much reeded improvement. 


HASTINGS. 


The characteristics of the front and rear portions of this county are widely different. 
‘The six front townships are nearly all good agricultural land, the soil being generally clay 
or light loam. About one-tenth of this section is still timbered with hardwood. The 
rear townships are hilly and rocky land, interspersed with small lakes. This section was 
largely timbered with pine, the most of which has been cut or swept by bush fires, leaving 
large areas of broken burned-over country entirely unavailable for farming purposes, and 
‘covered in parts with a second growth of poplar, white birch and other trees. The 
original forest yet remaining is mainly hemlock, spruce, balsam and hard woods. There 
-are portions here and there adapted for cultivation. 


A marked increase in the volume of the spring floods and a corresponding diminution 
in the summer flow of the Moira River which forms the principal outlet. During the last 
thirty-two years bridges over the river have been frequently carried away, and in the 
course of successive re-buildings and repairs it has been found necessary to raise them 
from four to five feet above their former level, notwithstanding which the upper bridge 
was seriously endangered by ice carried down by the spring flood of 1891. In ordinary 
summers during the last fifteen years the volume of the Moira has been reduced to that 
of an average spring creek, and during the latter portion of the summer of the same year 
the whole of its current would have passed through an eight-inch pipe with a head pressure 
of ten feet, 


There has been no noticeable planting of windbreaks beyond the setting out of a few 
ornamental trees. It is the general experience of farmers here as elsewhere, that where 
fall wheat and clover fields are protected by forest to the west and north, the results are 
beneficial and there is little danger of destruction or injury by frost. The suggestion that 
each farmer should be compelled to keep a certain proportion of his land in forest meets 
with approval in some quarters. 


So far as the northern portion of the county is concerned,the most pressing need is more 
stringent regulations as to starting fires. Some of the devastating fires that have swept 
the bush or partially cleared regions are attributed to the carelessness of miners, berry- 

pickers and hunters, who, it is thought, would be more under control of the Government fire- 
rangers if they were compelled to take out licenses before entering Crown lands. 


In the settled parts much destruction is caused by pasturing cattle in the bush, which 
ruins the young trees. 


Huron. 


From eight to ten per cent. of the total area of Huron is wooved land but the timber 
throughout has been much culled for lumber and fuel, so that there is little, ifany of the forest 
left in its original condition. About five per cent of the land is hilly, from ten to fifteen per 
cent. level or nearly so with some swampy flats, and the remainder rolling. The greater 
part of the soil is well suited for farming, about four-fifths of it being a clay loam with 
limestone and gravel sub-soil ; there is but very little rocky land. The varieties of wood 
yet remaining are principally soft elm, black ash, beech and maple. There is very little 
pine left, and some hemlock of an inferior description. The prevalence of soft elm is due 
to the fact that the most of the land left uncleared is low and swampy. 


Since the wholesale clearance of the land drouths have been more frequent, and 
‘within the last few years there have been two or three severe floods, in particular one in 
August, 1887, which caused the streams to rise considerably above the usual height of the 
spring freshets. The want of rain in May and June has frequently caused a serious 
shortage in the hay crop and injured other crops. 


Observation has shown that fall wheat and clover have been materially benefited 
by the neighborhood of forests. The young plants protected by the shelter of the woods 
are not so liable to be lifted out of the ground by theaction of alternate frost and sun- 
shine in the spring, as those growing in more exposed situations. 


A few windbreaks have been planted, and in some cases a belt of timber has been 
_ left in clearing to answer the same purpose. This has been mostly done in the immediate 
neighborhood of farm buildings and orchards, and the effect has been beneficial. The 
trees usually left as windbreaks are maple, elm and basswood, but wherever evergreens 
_ such as Norway spruce and Canadian spruce have been planted they have thriven well, 
and are regarded as the best, being more efficient as winter wind-breaks than deciduous 
trees. The Canada fir balsam has not been found equal to the spruce, as the lower limbs 
* die off in a few years leaving naked trunks. This is particularly the case where the trees 
are planted in clur:ps or thickets. Maples nearly always do well on good dry land. 


The corporations of some towns and villages offer a bonus for tree-planting, and simi- 
a action by the Local Government in regard ‘to rural districts would stimulate this much 
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needed movement. Another proposal which meets with approval is that a certain pro- 
portion of timber land on each farm, say from ten to twenty acres, should be exempt from 
taxation. In many cases the taxation of uncleared lands has forced the owners to clear 
them off, to defray the expense of holding them, 


Asan instance of what might be done could the farmers be aroused to the necessity 


of replacing the timber and convinced of the profitableness of tree-culture, it may be men-- 


tioned that a farmer some five years ago planted one bushel of walnuts. The result sur- 
passed his expectations, and he has now about 1,200 young trees from eight to ten feet high, 
which have flourished without any manuring or cultivation. . Much injury is done to the 
remaining patches of forest by cattle, as the farmers do not generally realise the necessity 
of excluding them from the bush in order to allow the saplings to grow up and replace: 
the heavy timber when removed. 


KENT. 


The timber land of Kent is estimated at about twenty-five per cent. of the total area; 
but a good deal of the land that is not under cultivation has been denuded of the timber, 
The leading kinds of timber still extant are water elm, black ash, basswood, hickory, beech 
and maple. Oak and walnut were once plentiful, but no supplies of either of any conse- 
quence remain. These valuable woods were nearly all exported at a time when they only 
commanded a sufficient price to pay for the labor of cutting and marketing them. The 
- recklessness and improvident disregard for the future with which these invaluable forest. 
resources were exploited can now be realised when it is considered that oak that sold fif- 
teen or twenty yearsago at $4.50 per thousand feet could now be marketed at $25 per 
thousand, and walnut which then only breught $14 per thousand feet would to-day com- 
mand $100. 


The land throughout the county is very level, and available for either agriculture 
or tree planting, there being no localities specially adapted for the raising of timber by 
reason of their unsuitableness for cultivation. There has been little done in the way of 
tree-planting, the only improvements of this kind being the planting of rows of shade trees 
for ornamental effect rather than with a view to crop protection or the future supply of 
timber. 


Owing, no doubt, to the flat character of the country the effect of deforestation in 
reducing the volume of the streams and inducing floods and drouths has not been so. 
marked as in other places. While, as before remarked, there is no particular locality in 
the country which from its unfitness for agriculture, seems more specially marked out as. 
an area for planting for profit, there is urgent need for encouraging the planting of wind- 
breaks and belts of timber by the farmers. 


LAMBTON. 


The wooded portion of this county is about one-fourth of its entire area. The 
surface of the land is principally level, but slightly rolling in some parts, and rather hilly 
towards the eastern boundary. It is nearly all cultivable. There is some sandy land on 
the lake shore, chiefly in Sarnia and Bosanquet, which was originally occupied by forests. 
of white and black oak and, in places, good groves of white pine. Most of this timber 
has been cut down. This sandy area is of little or no use for any other purpose than 
tree-planting, but it would be difficult to insure the growth of trees at the outset. Pro- 
bably the best tree for the purpose would be the yellow locust, to be raised from seed. 

The principal kinds of native timber now to be found in the county are swamp elm, 
black ash, white ash, hard and soft maple, hickory, basswood, oak and beech. Cotton 
wood has sprung up on old clearings as second growth. But few windbreaks have been 
planted, and those on a small scale. Among trees introduced for shade or ornamental 
purposes are Norway maple, golden willow, Lombardy and silver poplar, European alder, 
Norway spruce, Austrian pine, Scotch fir and larch, all of which seem to endure the vigor 
of the climate well and grow vigorously. The Manitoba maple is a rapid grower and 
easily raised from seed. 
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The principal effect noticed in consequence of the clearing of the land has been the 
increased severity of drouth during the summer. Floods rarely prevail to such an ex- 
tent as to do much damage, but the water drains away more rapidly in spring than 
formerly, and as a consequence the streams are somewhat reduced in volume. 


The proportion of wooded to cleared land being still comparatively large the scarcity 
of wood is not felt as it is in some other counties, and consequently but little attention 
has been paid by the farmers to the subject of re-planting. The wood lots are asa rule 
much neglected by the farmers, the best trees being taken for fuel, etc., and nothing 
done to replace them. Much injury is caused by pasturing cattle in the bush. If care 
were taken to keep out cattle a good growth of young timber would spring up spontane- 
ously, but more good could be effected by replanting with quick-growing and valuable 
timber, such as black walnut, hickory, ash, etc. Ifthe provision of the law allowing 
land owners to plant trees along the roads bounding their farms were taken advantage 
of, and black walnut or other timber set out or sown, an appreciable addition would 
be made to the value of each farm. 


LENNOX. 


The process of denuding the soil has probably been carried as far in this county as any 
where in Ontario, only about five per cent. of the total area remaining intimber. The 
chief kinds of wood now to be found are maple, beech, cedar, balsam, elm and tamarack. 
The surface as a rule is rolling, and the soil varies from light limestone to sandy loam, 
rich vegetable mould and stiff clay. Inthe main it is good agricultural land, though 
there are portions better adapted to tree-planting. 


The water supply has been materially affected by the destruction of the forest. The 
rivers sink much lower than formerly in the summer, and the small streams dry up al- 
together. Observations of old residents, extending over the last forty or forty-five years 
show a marked increase of floods and drouths, more particularly the latter. 


Where windbreaks have been planted the effects have been good. One farmer, Mr. 
Allen Pringle, has planted during the past few years seven or eight hundred basswood 
and one hundred maple. He suggests the encouragement of planting by the Provincial 
government and municipalities, and also that as desirable trees for plantations and wind- 
breaks are not within convenient reach of the people in many localities, the agricultural 
colleges and experimental farms should be devoted much more largely to the growth of 
such trees. Thus they would become the sources of supply at light expense to those 
willing to plant. 

LINCOLN. 


Asis the case in most of the frontier counties, the proportion of timbered land yet re- 
mainingis very small, probably not more than five percent. The general quality of the 
soilis good, ranging from light sand to black loam and heavy clay, the land being well 
adapted for fruit growing and farming. The county is crossed from east to west by the 
escarpment known as the mountain, from which descend numerous streams which find 
their outlet in Lake Ontario, and cut deep gorges in the hillside and rising ground, other- 
wise the land is level. The hills and gorges are better adapted to forestry purposes than to 
agriculture, while the mountain bluff facing the north is entirely unsuited for any form of 
tillage, being rocky, so that forestry is the only profitable use to which it is adapted. The 
timber yet remaining in the county is chestnut, beech, basswood, maple, oak, pine, white 
elm, black and white ash and whitewood. 

The effect of the clearing of the timber has been very decided. Streams which 
formerly ran the year round almost entirely dry up during the summer, with the exception 
of the ponds which have been formed near the lake. There are frequent floods in the spring- 
time, and drouths are at times severe. The extensive planting of fruit trees may have 
had a beneficial effect in mitigating these evils. There have been so few plantations of 


forest trees or windbreaks that it is difficult to obtain data for an opinion as to the effect 


upon agriculture. Where wind breaks have been planted spruce and willow have been 


» put in, the former being usually preferred. 
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Where fall wheat and clover crops have had the protection of timber remaining, in 
the immediate neighborhood the result has been beneficial Among the suggestions 
received from farmers and others interested in the restoration of the forest in suitable 
localities, is the exemption from taxation of forest land under such conditions as might be 
thought advisable to prevent any abuse of the privilege and ensure good faith. 


MIDDLESEX. 


The proportion of land remaining under timber in Middlesex is about fifteen per 
cent. The soil was originally heavily wooded with numerous varieties of trees principally 
hardwood. Very little pine, cedar or hemlock has been left, the kinds remaining being 
chiefly maple, beech, oak, elm and ash. The surface of the land is largely rolling, with a. 
small proportion hilly or rocky to such a degree that it is unfit for profitable cultivation. 
The level and undulating portions are excellent soil, being chiefly clay loam and in some 
sections heavy clay and sandy loam. ‘The only portions better suited to forestry than 
agriculture are the comparatively small rocky and hilly arcas. 


The effect of the clearance of the country has not been so noticeable as in most other 
localities. The small streams dry up earlier in the summer, but this is attributed partly 
to the drainage system by which a large volume of surface swamp water is drained away 
rapidly in the spring. Where the land has been well drained it is capable of retaining a 
larger quantity of moisture than formerly in the summer season, which perhaps to some 
extent prevents the drouths resulting from over clearance being so severely felt as would 
otherwise be the case. 


The protection of forests and windbreaks has been found favorable to fall wheat and 
clover. These crops naturally suffer less from the frost here than in most other localities 
on account of the character of the soil and the conformation of the land. It is the low 
clay lands, which if unprotected by trees, are principally subject to this danger. 


Plantations of trees covering many acres are rare, but many windbreaks have been 
planted on a small scale. Most farmers and owners of cultivated land have planted trees 
to some extent as a protection to the buildings, gardens and orchards. ‘Trees have also 
been set out along the highways for shelter and ornament. The effect has been greatly to 
improve the appearance of the country and considerably to increase the financial value of 
the homesteads thus improved. 


A great variety of trees have been tried, both native and foreign. All kinds that are 
hardy enough to stand the winter do well if sufficient care is exercised in the planting. 
The most popular varieties are maple, ash, elm, pine, cedar, Norway spruce and Scotch 
and Austrian pine, all of which flourish successfully. A few walnut trees have been 
planted, but too recently to warrant any conclusions as to the success of the experiment. 


Muskoka. 


Probably about three-fourths of the district of Muskoka is still uncleared land 
though lumbering operations have been carried on extensively throughout this area. The 
country is decidedly hilly and broken, and there are many rocky ridges and swamps, ren- 
dering a great proportion of it altogether unfit for farming and adapted for permanent 
timher reserves. Nearly atl the pine of a marketable character has been cut, and the 
hemlock is rapidly being removed. The predominant varieties of timber which remain 
are ash, oak, basswood, maple, birch, cedar, tamarack, spruce and balsam. The timber has 
been cut indiscriminately ; many rocky tracts, which are utterly useless for any other 
purpose than timber growing, have been completely stripped, or after being partially 
cleared, devastated by fire. 


The effect of the cutting down of the woods upon the water supply has not been 
so marked as in the more settled parts of the country, but is evertheless very apparent. — 
Wells and creeks dry up much sooner in the season than form®rly, and snow does not fall 
with the same regularity as it once did. 


P 
; 


13 


Little or no tall wheat is grown in this district, the climate not being favourable to 
it. Clover has been found to flourish better: when sheltered by the woods than when 
exposed to the winter winds. 


No plantations or wind-breaks as far as known have been planted, owing to the 
comparatively recent settlement of the country. Some trees have been set out for 
ornament and shade; these are principally balsams, which thrive well. 


The great danger to the remaining forest is from bush fires, which are caused by. the 
carelessness of lumbermen, campers-out, settlers and others, and greatly promoted by the 
vast quantities of tree-tops and refuse left lying in the woods after lumbering operations. 
Of late large quantities of hemlock have been cut for the sake of the bark alone, the timber 
being left to rot on the ground. There is great need of stricter regulations to check this 
waste and prevent the danger attending it. Settlers ought to be prevented from enter- 
ing upon and clearing land which is unfit for cultivation and ought to be left in timber. 


NORFOLK. 


About twenty per cent. of this county is timbered, the kinds which predominate 
being elm, black and white ash, chestnut, maple, birch, and second growth pine. The 
surface as a general rule is undulating, but portions along the lake shore are hilly. The 
soil is generally good and well suited for tillage, but some parts are more adapted for 
tree-planting. As a result of the extensive clearing of the country many streams now 
dry up completely during midsummer. Most of the larger streams upon which grist 
mills are situated become so low as seriously to interfere with milling operations. An 
increase in floods has also been observed owing to the rapid flowing off of the water from 
the melting snow in spring time. The climate has undergone a decided change for the 
worse—the rainfall in the summer has been lessened and severe drouths frequently pre- 
vail. 


Forest and wind-breaks have been found highly advantageous to the fall wheat and 
clover crops. Deprived of this shelter the snow is frequently drifted off, leaving the 
ground exposed, in which case the plants are liable to be winter-killed. 


No plantations on a large scale have been made. The farmers generally have put 
in trees for ornament and shade along the roadside, using principally hard and soft maple. 
Such wind-breaks as have been planted are for the most part around the farm buildings 
and orchards, spruce, cedar and willow being the kinds generally selected. The result 
has been highly encouraging. Several orchards protected by a wind-break of spruce or 
vedar yielded heavy crops of fruit last fall, where other orchards, unprotected, were 
almost an entire failure under precisely similar conditions as to soil, culture, etc. Ever- 
greens such as the Norway spruce, cedar, or some of the pine species have been found to 
afford better protection than the deciduous trees. 


The principle obstacle in the way of forest preservation and re-planting is the short- 
sightness of the farmers as a class, who cannot be convinced that it isin their interest to 
maintain a proper proportion of wooded land. In many cases their farms have been 
entirely stripped of trees, and it has become necessary for them to purchase wood-lots of 
from ten to twenty-five acres to supply themselves with fuel, often at a distance of five or 
ten miles from the farm. Even under these circumstances many of them cannot be con- 
vinced that re-planting is necessary, because they do not see any profit in it for the near 
future. The opportunities offered by the Ontario Tree Planting Act have not in any 
instance been taken advantage of. The suggestion was made that this Act should be 
amended by adding evergreens to the list, as being more valuable for wind-breaks than 
the varieties specified in the Act; also that the New York Stock Law which prohibits the 
running at large of cattle, should be adopted in this province as a protection to trees planted 
on the highways. 
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NORTHUMBERLAND. 


Like most frontier counties Northumberland has been almost denuded of its timber. 
The proportion of wooded land remaining is only about five per cent. of the whole. The 
remaining forests are principally hard wood with some cedar and a small quantity of pine. 
The soil is variable, its principal constituents being clay, clay-loam and sandy-loam. There 
is but little stony or hilly land, the surface being generally rolling and well suited for 
agriculture. The steep hills and ravines and the land which is too rocky for the plow 
could be planted with trees to good advantage. 


The destruction of the forests has had the effect of lessening very considerably the 
volume of the rivers and streams. Many watercourses are now dry for nearly half the 
year, and there has been a great increase of spring floods. Drouths have not been so 
prevalent here as in some other parts of the country. 

Fall wheat has become a very uncertain crop, and owing to repeated failures has been 
‘much less cultivated of late. The clover crop, though hardier, has also suffered from 
exposure caused by the absence of forest protection. It is often winter-killed and suffers 
from spring and summer drouths. 

There has been little done in tree-planting, excepting in the immediate neighbourhood 
of buildings and gardens. Where this has been done the effect has been to greatly improve 
the appearance and increase the value of the farm. ‘The evil of cattle running at large 
and pasturing in the wood-lots is prevalent, and much injury is done to young trees in 
this way. 

ONTARIO. 


Ontario was pretty thoroughly examined by means of drives through the country, 
in which Mr. Farewell, the energetic County-Crown Attorney of the district, gave valu- 
able assistance. Much useful information was also gained from J. D. Howden, Esq., of 
Whitby, who had occasion lately to examine all the lands, wooded and otherwise, of the 
county of Ontario. Generally speaking, there appears to be scarcely five per cent, of 
wooded land left in the county, and not much of this appears to be good beech and 
maple. The hickory tree, that is the bitter nut,is yet found here, but no one I met knew 
of the existence of any sweet ones. The walnut did formerly grow in these woods, but 
only a few specimens were now observed, and these are planted in the open, and therefore 
run to branches more than to clear timber. Many valuable pine trees formerly grew here, 
but now there appears to be very few left. Inthe northern part of the county the swamps 
occur more frequently than in the south, and occupy sometimes from one-third to one-fourth 
of the land. These swamp lands are wooded with cedar, balsam and tamarack, compara- 
tively of no merchantable value at the present time. 

It was noticed that east of Oshawa, where rivers formerly existed, which gave power 
to a score of manufacturing industries, and where water ten feet deep allowed the construc- 
tion of many vessels, there exist now but paltry streams, sometimes but a couple of feet 
deep, sometimes but six inches in depth. 

Where farmers possessed shelter, they invariably gave their crop of fall wheat the 
benefit, 

OXFORD. 


The county of Oxford contains about five hundred thousand acres of land, of which 
about one hundred thousand are nominally in forest. Not more than two-thirds of this 
will be beech and maple, the rest being composed of various woods such as oak, ash {both ~ 
black and white), with some of the nut trees, such as hickory, chestnut and walnut. — 
There was formerly much valuable pine here, but most of this is long cleared. 

The surface is generally level, and much of it very rich land. There are many rows 
of trees planted, both evergreen and deciduous. For instance, some fine specimens of both — 
are to be found on the old Vansittart estate. No plantations set in close order for timber 
purposes were observed. The town of Woodstock possesses many rows of beautiful shade i 
trees, principally maples. They need, however, as is indeed usual, far more careful trimming — 
and thinning than they receive. 
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At a meeting of a committee of the County Council, where the subject was discussed, 
Opinions were expressed by leading men that lines of evergreens would be the most valu- 
able for sheltering purposes, as giving protection in winter when most needed. Moreover, 
some gentlemen considered that in that part of the country they were more easily handled, 
and succeeded even better than the maples. Besides, it wasnoticed that they could be planted 
at a time of year when the farmer has more leisure than in spring and fall, when other 
work presses on his attention. The opinion was general that a proper proportion of forest 
should by all means be preserved in the country. 


Parry Sounp. 


The land in this district is much broken. There are many low hills and hollows and 
much rock. The soil varies from heavy clay to light sand, and in some places all varieties 
are found within the limits of asingle farm. Owing to these natural characteristics there 
are considerable areas which are not adapted for agriculture, and which, if they are to be 
utilised so as to realise a continuous profit, must be kept in forest or restored to their 
natural wooded condition. The rocky flats and hills, many of which have been cleared or 
burned over, are absolutely valueless for any other purpose than tree-growing. 


The proportion of land now in timber, properly speaking, not counting the scrubby 
second-growth that is coming up over the land devastated by forest fires, is about sixty 
per cent. of the whole. The chief varieties of timber extant are maple, beech, hemlock, 
cedar, tamarack, spruce, red oak, pine and birch. It is noted that as a consequence of the 
destruction of timber, small creeks dry up earlier in the season than formerly. The 
Georgian Bay has sunk some four feet within the last eight years, which some are dis- 
posed to attribute to the disappearance of timber about the head waters of the streams 
which debouch into it. 


The destruction of the forest and its attendant evils are due fully as much to forest 
fires as to clearing or lumbering operations. It is suggested that in order to preserve the 
forest in those parts where the nature of the soil renders farming unprofitable, all lots 
having over thirty per cent. of rock should be withdrawn from sale and retained as per- 


- manent forest land, and that in sale of any timber on these lots it should be stipulated 


that all tree-tops be removed and burned so as to prevent the danger of bush-fires. 


PERTH. 


This is a thickly-settled county, nearly all of the land being available for agricultural 
purposes, and consequently the wooded area has been rapidly diminished, until at pre- 
sent the area in timber is only some 15 to 20 per cent. of the whole. The surface is pretty 
well divided between level and rolling land, the townships of Ellice, Logan, South East- 
hope and E]ma being for the most part level. In North Hasthope, Wallace, Blanshard 
and Mornington the land is principally undulating. Portions of Hibbert township are 
hilly, and the other townships of Downie and Fullarton partly level and partly rolling 
country. It is doubtful whether any portions of this country could be regarded as better 
adapted for tree-planting on a large scale than for agriculture, considered from the stand- 
point of individual profit. The principal kinds of timber remaining in the uncleared 
portions of the county are beech, maple, black ash and elm. Basswood, pine, hemlock, 
cedar and birch are found in smaller proportions, and the necessities of the farmers for 
firewood and fencing cause steady inroads upon the woods which yet remain. The effect 
of settlement upon the streams has been marked, the volume of water being greatly 
lessened, excepting during the spring freshets and after heavy rainfall. Some are disposed 
to attribute this to drainage operations, which may perhaps be a contributing cause, 
though there is no doubt that the principal factor in this change is the destruction of so 
large a proportion of the timber about the streams. The farmers as a rule appear slow 
to realise the need of forest preservation or replanting as a means of averting the evil of 
alternate floods and drouths and providing for the needs of the near future. 
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PETERBOROUGH. 


The land of this county is principally rolling, and in some places hilly, and the soil 
clay or clay loam, and excellent for cultivation. The proportion of uncleared land is 
small—probably not more than five per cent. in those sections of the county comprising 
the more desirable farming land, but somewhat iarger where the soil is not so fertile. 
The native forest trees which still remain are chiefly beech, maple, elm, ash, balsam, spruce 
and hemlock. 


Not much attention has been so far given to the preservation of the remaining tracts. 
of forest or to replanting. What has been done is mainly in the way of planting trees 
for ornament and shade about the buildings, or bordering on the roads. The kind of tre: s. 
most in favor are the maple, spruce and elm. ‘The more intelligent class of farmers are 
beginning to take an interest in the subject, and tree-planting is much more common than 
a few years ago. The opinion was expressed that further encouragement in the form of 
premiums or exemptions from taxation upon plantations or land permanently kept in. 
timber would considerably stimulate tree-planting, as it is difficult to induce farmers t> 
lay out money and labor without some prospect of a more immediate return than that. 
promised by forestry, considered from a purely business standpoint. 


The general opinion is that fall wheat and clover are benefited in no small degree by 
the protection afforded by woods, which act as a shield against the wind. 


The destruction of the forests has been followed, as in other places, by the drying up: 
of many small streams and springs in the hot weather, and the volume of water in the 
rivers has been considerably lowered. No floods of any consequence have occurred, but. 
the farmers have suffered much from protracted drouths. 


There are many thousands of acres of waste land in the northern portion of this: 
county, which were formerly partially covered with timber. This has been cut, and the 
county swept with bush fires, which in many places have left only the bare rock. <A. 
second growth of poplar, birch and other woods is springing up. These waste lands, which. 
are entirely unfit for agricultural uses, ought to be kept permanently in timber. 


PRESCOTT. 


About one-third of the County of Prescott, at a rough estimate, is still timbered land. 
There is a good deal of maple standing, the sugar bush having in most cases been pre- 
served. The other leading varieties of timber which remain are elm, beech, birch, bass-~ 
wood, ash, cedar, hemlock, spruce, tamarack and balsam. The pine that still exists is 
principally second growth, and there is little that is marketable. The land is pretty 
equally divided between level and rolling ground, and there is none of a very hilly or 
broken character. Some portions are better suited for tree-planting than for agriculture. 


A lessening in volume of the streams has been noticed as taking place simultaneously 
with the clearing of the country, but this has been intensified by the drainage system, — 
which runs off tne surface water early in the spring. ' 


Fall wheat does not grow successfully in this county. The clover crop is found to 
thrive better under protection from the wind, so that the snow does not drift and leave it. 
exposed to the action of the frost. 


Very little has been done in the way of setting out plantations or wind-breaks. 
Where the latter have been planted evergreens have been found to answer best. The 
black walnut, when planted, has been found to thrive well. Mr. J. O. Marston planted 
about 150, which are probably the orly trees of this kind in the county, and reports that. — 
they are fully as hardy as the butternut or maple. The farmers, as a class, are slow to. — 
realise the need of forest preservation, and the wood-lots are usually neglected and exposed: — 
to the devastations of cattle. . 
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RENFREW. 


The portion of the county still in timber is probably one-third of the whole, and 
perhaps an equally large extent of uncleared land has been swept by fire, destroying the 
timber. The most plentiful kinds of trees now found are white and red pine, white spruce, 
maple, tamarack, birch, beech, red and white oak, ash andelm. The surface of the country 
is generally rolling, with level flats interspersed, and broken by the Opeongo hills. The 
general quality of the soil is good, but there are some stretches of light, sandy ground 
which could profitably be given over to tree-culture, as farming there is barely 
remunerative. 


The flow of water in the streams at all times of the year, excepting a short period in 
the spring, has been very materially decreased of late years. So much is this the case 
that streams which were formerly regarded as permanent sources of water power are now 
valueless for that purpose. 


The shelter afforded by forests and windbreaks has been observed to be favorable for 
all kinds of crops. Not many windbreaks have been planted, but the beneficial effects of 
those which are in existence have been very apparent. A considerable variety of trees 
have been tried for this purpose, including spruce, balsam, poplar, pine, maple, birch and 
willow. Experience has shown that pines flourish best when raised from the seed and set 
out, if transplanted close together, so that they protect each other. 


Among the suggestions received from those familiar with local conditions and needs 
in this county as to the best means of preserving and restoring the woodland, were the 
following : That societies for the purpose should be formed, similar in plan and working 
to agricultural associations, and premiuins offered for the largest and best plots and belts 
of young trees at different stages on patented lands. That the Government should pre- 
vent the cutting on Crown Lands of timber of a smaller size than twelve inches in 
diameter at the butt end. When all timber over that size has been cut the Government 
agents should be required to see that no more cutting is done, and the fire guardians 
instructed to take every means for the prevention of fires, Before lots in new townships 
are thrown open for settlement they should be examined to ascertain whether they are fit 
for cultivation or not. I[f found unsuitable for farming, they should be withdrawn from 
settlement and allowed to remain in timber. Every encouragement should be given for 
the removal of the dead timber, which from its liability to take fire easily, is always a 
source of danger to the growing timber. 


SIMCOE. 


The land of this county is in the main level, with some undulating ground and a 
smaller proportion which is too hilly for successful cultivation. It is mostly choice 
agricultural soil, the only portion which would be better adapted for tree-planting as a 
directly profitable investment being the hilly and rocky areas and swamp lands. The 
process of clearing has been carried on recklessly and indiscriminately, many parts which 
owing to their unsuitableness for farming should have been left in timber having beer 
wholly or partially denuded. The proportion of timbered laad remaining is estimated at 
from eight to ten per cent., and the process of destruction is still going forward. Beech 
maple, hemlock, ash and tamarack are the chief kinds of timber yet extant. 


The volume of water in the streams has much decreased since the iand was cleared 
and some of the small creeks have altogether dried up. Floods are frequent in the 
springtime and severe drouths often cause considerable loss and inconvenience to the 
farmers in summer. 


Little, if anything, has been done in the planting of windbreaks, though the useful- 


ness of a belt of trees as a protection to crops from the wind, especially in winter is 


generally admitted. 
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VICTORIA. 


In the southern portion of this county the land has been much more thoroughly 
cleared than in the northern section, being much better soil. In the Townships of 
Mariposa, Ops, Emily, Eldon, Fenelon and Verulam there is not more than ten per cent. 
of forest land, while in the remainder of the county to the north the proportion of un- 
cleared land is estimated at about sixty per vent., though considerable areas of this have 
been overrun by brush fires. The principal kinds of timber remaining in the southern 
part are cedar, tamarack and spruce in the swamps, and some hardwood which is rapidly 
diminishing. The pine is nearly all gone. The leading varieties in the northern sections 
are maple, hemlock and cedar. 


The land in the front townships is generally level or with a slight southern incline. 
The northern portion is more rolling with hills and ravines in places. Some portions 
would be better suited for tree-planting than anything else, especially the ravines and 
hillsides and localities which are too rocky or stoney for profitable cultivation, of which 
there are not a few. 


Floods have undoubtedly been more frequent since the country has been so largely 
cleared. The effects of continued dry weather are more severely felt than formerly, owing 
to the greater evaporation from the soil when exposed to the heat of thesun and to the 
influence of drying winds. 


Forty or fifty years ago the area of cleared land was so small in proportion that all 
crops were practically surrounded by woods. The snow then covered the ground evenly 
and generally remained until after the middle of April or until all danger from spring 
frost was passed. Latterly, owing to the uncertainty of the crop when deprived of this 
protection, there has been but little fall wheat sown. Belts of trees along the roadsides, 
line fences or in other appropriate situations are much needed as a protection to the 
fields. In some places wind-breaks have been planted, but as yet the trees are small and 
it is too early to speak as to actual results. Maples have been found to flourish well, 
and evergreens also, if planted at the right time. 


The farmers are as a rule indisposed to undertake the trouble and expense of pre- 
serving woodlands or replanting unless assured of some pecuniary benefit in the near 
future, The exemption of forest lands and plantations from taxation to the extent of 
25 acres on each 100 acres would, it is thought, be a considerable incentive in this 
direction. 


WATERLOO. 


The timbered area of the County of Waterloo is estimated at not over 15 per cent 
ofits whole extent. The land is principally rolling with a few hills, and nearly all well 
suited for tillage, being principally loam with some smaller areas of sand, The woods 
which are left are mainly beech, maple, black ash and cedar, with some elm. They are 
rapidly diminishing to supply the demand for fuel and timber for manufacturing purposes. 
The usual results have followed the indiscriminate clearings that have been made, viz., 
floods in the springtime and after heavy rainfalls, and the drying up of the creeks during 
the heat af the summer, ‘The absence of forest trees has also left the crops more exposed 
to the effects of drouth. 


By plantations or windbreaks so far little has been done to counteract the effects of 
over-clearance. A few windbreaks have been made, and the farmers who have adopted 
this means of protecting their cr ops from the sweep of the winter winds are exceedingly 
well satisfied with the result. It is probable that as the value of this improvement be- 
comes better understood many others will follow their example. The trees used for this 
purpose have been principally hard and soft maples. 


Testimony is practically unanimous as to the advantage afforded to the fall ae 
and clover crops by the protection of trees, especially if the latter are situated on the 
west and north sides of the field. A farmer spealing from experience is of opinion that 
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the planting of black walnut trees would be a paying investment. He has at present, 
such a plantation twenty-eight years old. The exem»tion of bush lands and plantationg 
from taxation are recommended as measures which would induce the farmers to take an 
interest in restoring the due proportion of forest. 


WELLAND. 

At an outside estimate fifteen per cent. of the area of Welland is yet wooded. The 
principal species of trees now growing within its limits are beech, maple, ash, elm, oak, 
including pine oak and chestnut oak, “and chestnut. N early all the land is available for 
agriculture. It is as a rule level, at there is an area of rolling sandy land in Pelham 
township, and large marshy tracts in Wainfleet and Humberstone, partly drained. This 
section is not valuable for farming purposes, and might be more profitably planted with 
cedar or soft woods. 


Owing to the conformation of the country it is not lable to floods, but an increase of 
severe and protracted drouths has been noticed since the removal of the timber. Wind- 
breaks and forests have been found advantageous as a protection to crops. Northerly 
winds are not 30 injurious here as in other parts, and protection is principally needed 
against winds from the south-west. In the vicinity of Niagara Falls single rows of Nor- 
way spruce have been largely planted, and have proved effective as wind-breaks. In many 
places maples have been set out along the roads. Norway spruce, European larch, arbor 
vitee and Scotch pine are considered the-best kinds for wind-breaks. 


Wood lots from which the cattle are excluded maintain their growth of trees unless 
too freely eulled. On the steep hills and other places where the soil is not favorable for 
tillage, chestnut plantations would be a profitable investment, the nuts and timber being 
both marketable. When the trees are cut the stumps usually send up shoots which, when 
they attain sufficient thickness, can be cut for posts. As there is likely to be a consider- 
able demand f6r posts, such plantations would be a profitable sou:ce of revenue. The 


rapidly growing kinds of cherries could also be used as wind-breaks. 
W ELLINGTON. 


Only a very small proportion of the land of Wellington is still timbered. Some farms 
are entirely stripped of wood, and fuel has to be procured from a distance. What remaing 
of the original forest is gr adually diminishing, except in the swampy portions, where there 
is a steady growth of ander i teh Nearly all the commoner varieties of timber are repre- 
sented, but the proportion of soft wood is relatively on the increase. The country is 
generally rolling, and the soil varies from clay to sand, being generally g good agricultural 
land, but Ne are a number of small tracts of little Pee rs the farmer, Which might be 
advantageously utilised for timber growing. 


As regards the effect of the destruction of the woods on the water supply, the seasons 
have been so variable of late, that it is difficult to draw any definite conclusions. The 
water undoubtedly runs away faster in the spring than formerly, but owing to the removal 
of obstructions in the streams, does not necessarily rise higher. The volume of the current 
in rivers and streams, through the summer, is much smaller and of less value for manu- 
facturing purposes. 

Fall wheat has latterly become a very uncertain crop, especially when sown late, 
There is no noticeable difference in the clover crop which does well on suitable soils. 

No plantations worth mentioning have been made, but on quite a number of farms 
rows of trees have been set out on the roadside. These are generally mapies. The hard 
maple does well where the soil is sufficiently dry, but is of slow growth, and the effect on 
crops is not discernible as yet. Soft maple, ash, and the softer woods, do better on a low, 
moist soil. There is urgent need for the preservation of what timber exists, by careful 
fencing, so as to permit the growth of young trees, and planting where it is necessary to 
replace the timber removed. Municipal encouragement to plant on roadsides and on waste 
lands is needed, to induce the farmers to actively interest themselves in the matter. 
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WENTWORTH. 


In this county the proportion of timbered land to the total area is about one fifth. 
This is owing to the existence of a large swamp in the township of Beverly. In most of 
the other townships the proportion of wood to cleared land is much smaller than the general 
average. In the swamp lands, tamarack, spruce, balsam, cedar, birch and elm prevail. 
Elsewhere oak, elm, pine, maple, beech and chestnut are found. The surface and compo- 
sition of the soil varies considerably in different localities. The conformation of the land 
is generally rolling. Portions of Beverly, West Flamboro’ and Ancaster townships, are 
hilly and stony, so that cultivation is difficult, and would be more profitably devoted to 
forestry than to farming. 


As a consequence of extensive and indiscriminate clearing, the streams have decreased 
materially in volume, and some have entirely dried up. The effect has been intensified by 
drainage operations, which draw the surface water off rapidly in the spring. 


Numercus windbreaks have been planted, and the expectations formed of their 
utility as a protection to the fields have been fully justified by the results. Of the trees 
generally used, the balsam has been found to answer best. The pine is regarded as even 
superior as a protection, but is difficult to grow unless planted from seed. Itis found 
that grain grown under the shelter of timber flourishes better and yields more largely than 
where this is lacking and the crop is more exposed to the wind. 


The equal taxation of timbered land and that in immediate profitable use for farming, 
is regarded as one great cause of indiscriminate clearing. The farmer or land-owner hold- 
ing a wooded lot and paying annual taxes on it, is often practically forced to cut and sell 
the timber in order to prevent its peas too heavy a burden to carry. It is suggested that 
if a discrimination were made, and the taxes considerably lowered on timbered land, or 
even abolished altogether for a limited area, there would be a much greater disposition to 
retain land in timber than at present exists. 


REFORESTATION IN FRANCE. 


There is probably no country where the destruction of the woods has been attended 
with more serious and obviously direct consequences than France, or where the action 
taken to remedy the evil has been more strikingly suecessful. This is owing to the con- 
formation of the land in the region of the high Alps and other mountainous parts, where, 

of course, the elevation of the ground renders the danger of floods much greater than ina — 
comparatively level country. Ina land destitute of high hills, and where the soil is © 
sufficiently porous to absorb and retain much of the rainfall, the results of deforestation, 
though in the end disastrous, are gradual. In mountainous regions they are catast rophie, | 
and cause and effect are more directly apparent than in the slower climatic changes — 
wrought in a level country. 


Hence reforestation has for many years been an urgent and practical question in 
France as a means of arresting the devastation wrought by mountain torrents, and much — 
attention has been devoted to the subject by scientists. Those conclusions, based upon 
lengthened observation and experience, are of great value in dealing with similar conditions 
elsewhere. A prominent feature of extensive regions in the high Alps is the indentation 
of the mountain slopes by ravines, of greater er less depth, created by the action of floods. 
These are known as torrents, in the formation of which a great deal of valuable land has 
been undermined and swept away, while the once-fertile plains beneath have been covered 
with the detritus The only efficacious means of dealing with this destructive process | 
has been found to be the replanting with timber the denuded lands, seconded in some cases 
by the formation of a heavy turf upon the ground adjacent to the water-courses. 
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Surell, one of the ablest French authorities on the subject, gives a graphic picture of 
the consequences of deforestation in the valley of the Dévolery, which affords an idea of 
the extent of the evil with which the government undertook to grapple : 

“The Devolery forms to the west of the Department of the High Alps an elongated 
valley, divided into two parts by a little col, and circumscribed by elevated mountain 
chains. It is entered by five passages, which are gorges or cols, which the horrors of the 
locality make impracticable for passagé during a part of the winter. The mountains are 
bare—eaten up by the flocks and by the sun—they are without shade and without verdure, 
The bases of the mountains are almost deserts, having been ruined by the deposit of 
material dejected from ravines. The aspect of this miserable ceuntry is oppressive to the 
soul. One would say of it, “It is smitten with death.” The pale and uniform color of 
the soil, the silence vhich weighs on the fields, the hideous spectacle of these mountaing 
flayed by the waters and falling i into disintegration, and everything about them announces 
a miserably ruined decrepitated land, which does not a appear even to struggle against or 
resist, or resent its destruction. The unchanging serenity of the sky, Loe anywhere else 
SP onid be a trait of beauty, adds here to the melancholy sadness of the country.” 

The writer goes on to show. that every indication points to the country having been 
formerly wooded. Buried trunks of trees are exhumed from the peat. Pieces of enormous 
timber such as are not now to be found growing anywhere in the district, are seen in the 
framework of the older houses, and many localities utterly destitute of trees, bear the 
name of wood. The destruction of the forests began on the flanks of the mountains, and 
by degrees descended to the depths of the valleys and ascended upwards to the summits. 
Then came the Revolution which swept away completely what remained of the woods. 
The pasturing of flocks reridered the soil, once held firmly together by the interlacing roots 
of trees, more susceptible to the ravages of water. 

tt is not surprising that, owing 60 straits to which the people have been driven for 
lack of fuel, and the devastation Soe by the torrents, large districts once fertile have 
been depopulated. Here and there on the brows of many hills are traces of old tields 
and estates, the stone pone aa walls of which yet remain now desolate and unoccupied, 
As regards the effect of excluding flocks and allowing Nature to re-assert herself in 
providing the mountain slopes with their natural covering, Surell says: 

““ Some communes, dreading the future, have enclus el some quarters, as the mountain 
of Chaumette, quartier de Manibonx, quartier de Lierravesse, quartier de Auroux near 
Saint Etienne. Immediately vegetation has again gained possession of the soil, the 
herbage, bushes and shrubs have spread with wonderful rapidity and formed what are 
called blanches in the country. Whole forests have sprung up on the soil of the forests 
which were destroyed at the Revolution, but which the Tenet now inspired by a 
better feeling, have subjected to a regular course of forest management. Finally, on the 
Same mountain brows, enclosed portions assume by the end of two years, appearances 
different from that of those given up to the sheep. The latter are bare and cut into 
ravines; the former are covered with vegetation, the soil is consolidated, and the ravines 
carpeted with tufted plants look like cicatrices cecasioned by wounds which are under 
the benignant influence of a topical application. In the two quarters the exposure, the 
slopes, the soil are the same; the mere fact of putting them en reserve has determined the 
difference.” 


M. Surell goes on to say that in every instance the lands which are devastated by 
torrents of recent origin are found to be stripped of their trees and of all kinds of arbor- 
escent vegetation. On the other hand, mountain slopes which have been recently. 
denuded of their timber are invariably found to be indented by torrents of the smaller 
order, evidently only of late formation. Everywhere where there are recent torrents 
there are no more forests, and wherever the soil has bren stripped of wood, torrents have 
lately been formed. The names of numerous mountains and torrents, an examination of 

which has led to these conclusions, a:e given. There was not at the time he wrote a 
commune where the older residents could not testify that on such a hiliside, then stripped 


-and devoured by the waters, they had formerly seen fine forests standing without a single 


torrent. Especially after the excessive destruction of woods which followed the Revo- 
lution was this great change noticeable, and many great torrents date from this epoch. 
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The action of forests is not confined to preventing the creation of new torrents, but 
is a sufficiently powerful influence to extinguish torrents already formed. The injurious 
result of forest destruction is not only to open everywhere the soil to new torrents, but 
to augment the violence of those existing, and to resuscitate those which appear com- 
pletely extinct. The effect of the woods in preventing torrents is thus accounted for : 

‘‘When the trees fix themselves in the soil the roots consolidate this, interlacing 1t 
with a thousand fibres, their branches protect it as would a buckler against the shock of 
the heavy rains; and their trunks, and at the same time the suckers, brambles and that 
multitude of shrubs of all kinds which grow at their base, oppose additional obstacles to 
the currents, which would tend to wash it away. The effects of all this vegetation is 
thus to cover the soil in its nature mobile, with an envelope more solid and less liable to 
be washed away. Besides, it divides the currents and disperses them over the whole 
surface of the ground, which keeps them from going off in a body in the lines of the 
thalweg and meeting there, which would be the case if they flowed freely over the smooth 
surface of a denuded ground. Finally it absorbs a portion of the waters, which are 
imbibed in the spongy hwmus, and so far it diminishes the sum of the washing away forces. 
ft follows, then, that a forest establishing itself on a mountain actually modifies the 
surface of the ground, which alone is in contact with atmospheric agents, and all the 
conditions find themselves there modified as they would be if a primitive formation had 
been substituted for a formation totally different. Whence it is not more astonishing to 
see the same soil alternately cut up and free from torrents, according as it is despoiled or 
clothed with forests, than it is astonishing to see torrents cease when we come to prim- 
itive formations, or re-appear suddenly on friable limestune.” 

A work by Mons. L. Marschand, Garde-General of the French forests, published in 
1872, embodies the results of observations made for seven years in the valley of Barcel- 
onette, and also of observations made in the Austrian Alps and Switzerland. The author 
was led to conclude that the effects produced by trees observed by Surell and others were 
primarily and chiefly, if not altogether, produced by their roots by modifying the perme- 
ability of the soil and increasing its power of retaining water. This was in his opinion 
the case, even when the ground was rock. 

After referring to the natural history of mountains and the modification of their 
primary conditions caused by aqueous influences, and disintegrations by frost, and pointing 
out how these agencies were counteracted by vegetation, and afterwards re-asserted them- 
selves on the clearing away of forests, he says: 

“There is an action but little observed, but one which goes on with very great 
activity, in the decomposition of rock. It is that effected by roots. In twelve days the 
roots of the phaseolus multiflorus (the scarlet kidney-bean) has produced on polished 
marble great markings a demi-millimetre in depth, like the traces of an engraver’s tool ; 
experiments made with other plants and on other kinds of rock gave similar results. Of 
these twelve days, six were taken by the root in reaching the marble and in the remaining 
six days these markings were made. It may be inferred that the presence of forests, 
which develop a great many roots deeply penetrating the ground, will have for its effect 
considerably to increase the riches of the soil by expediting the decomposition and disin- 
tegration of the rock. If we think of the results obtained in a few days by the experi- 
ment in question, we may form some idea ot the influences of forests acting throughout 
hundreds of years; and we may be prepared to admit that the rocky subsoil of the forests, 
although protected against extreme atmospheric influences, may be disintegrated at least 
as rapidly as if it had been exposed to the direct influence of the atmosphere through the 
influence of the roots of trees. Ii is to this operation that we may attribute the gently 
rounded forms of calcareous rocks covered by the soil of forests.” 

Mons. Marschand cites a number of experiments showing that the absorption of 
water is proportioned to the degree of sub-division of the material composing the rock, 
and infers that the effect of the roots of trees in gradually pulverising or disintegrating 
the rock must be to largely increase its power of retaining water. On a permeable soil 


or subsoil trees create and maintain on the surface a layer of hwmus which serves to 
retain the moisture. While on rock the roots break up the surface by degrees and — 
increase its permeability. Rain falling on a denuded brow of a hill composed of argilla-— 
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ceous earth moistens the surface which absorbs a great quantity of water, but when 
once the surface is saturated the transmission of water goes on very slowly from particle 
to particle in consequence of the minute subdivision of the molecules. The water absorbed 
remains on the surface and dilutes the superficial layer, which is soon transformed into a 
thin clay. A layer of greater or less depth will then detach itself from the surface of the 
mass and flow off in thin mud according as the rain may have been more or less violent. 
By a gentle rain a superficial layer is moistened, but the water falling slowly may be able 
to penetrate the soil more thoroughly and the flow will be slighter. If the ground were 
wooded the foliage would intercept and moderate the rainfall, in addition to augmenting 
the absorbent power and increasing the permeability of the soil. The mobility of the 
surface would be increased, but the network of roots would retain the ground so that no 
amount of direct rainfall could cause it to slip away. The first effect of a forest is to 
cover the soil with a thick layer of humus and of moss, which possess in a high degree the 
power of retaining moisture. As the greatest storms of rain never do completely saturate 
the humus on wooded soils, it is impossible to form torrents on these. 


After extensive surveys from 1884 to 1886, covering 8,645,000 acres, with a view 
to undertaking the work of reforestation on a systematic and comprehensive scale, the 
total area to be placed under forest management by the state was fixed at about 790,400 
or a fourth of the whole area to be reforested. The operations carried on directly by the 
government upon the lands most needing them, will cost more than the reforestation of 
the other three-fourths which are to remain in private hands and to be made valuable by 
means of state bounties. 


The method of treatment is based upon the scheme of ultimately reforesting all the 
tributaries of each basin susceptible of being washed away. The forest when re-established 
in its place on the upper basins is of ityelf capable of insuring the ultimate extinction of 


the torrent. 


Supplementary to the work of reforesting the sides of hills or mountains as a 
means of preventing torrents, the system of corrective works as a means of mitigating 
their ravages, in the meantime has been adopted in France with marked success. These 
works are sometimes in the form of ramified superficial drains, by which the water from 
melting snow or heavy rains is dispersed in various directions, and prevented from ac- 
cumulating in a large volume ; but more generally barriers or rectifications of the bed of 
the water course. The object of these is to establish « fixed and definite bed, and prevent 
erosion and the washing away of the banks by the sudden rush of water. Rough barriers 
are built up, forming a series of stairs across the channel. In some cases the bed is 
covered with branches or whole trees thickly piled with their tops up stream where the 
slope is steep. In addition to these impediments to the too-rapid flow of water, first- 
class dams of solid masonry are constructed at short intervals across the channel. The 
effect of these barriers has been to preserve tae banks and prevent the torrent devastating 
the adjoining lands; and also to break the force and rapidity of the rush of the water, 
and retain the soil and debris which the swollen current tormerly carried down with it. 
Retaining walls, or in some cases, large rocks ranged along the banks, have been found a 
good defence for the shore against erosion. In treating of this subject, Mons. P. 
Demontzey, Forest Administrator of France, whose assiduous labors during the last 
quarter of a century have resulted in the redemption of the devastated mountain districts 
in the south of France, in a paper read before the French Association for the Advance- 
ment of Science, gives several instances in which corrective works have been successfully 
applied to torrents simultaneously with the process of reforesting. The torrent of 
Bourget empties into the Ubaye just above Barcelonette. The first operations began in 
1870, with the re-forestation of all the stable lands of the basin. Woody vegetation has 
now taken possession of all the basins formerly denuded, and the young forest thus 
created is increasing from year to year. The unstable lands have been fixed by a series 


of corrective works begun in 1872. The principal of these have been confined to the 


middle section of the torrent, and required the construction of twenty dams of masonry, 
varying from three to eight meters high. The subjection of the Bourget has been 


assured for nine years by a young forest of 988 acres which occupies the upper basin, 
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A more arduous task was the subduing of the torrent of Riou-Bourdoux, famous for 
its devastations, which was classed as incurable, and was in full activity fifteen years 
ago, cutting under the foot of its banks and starting land slides over enormous areas, 
In 1875, the work of restoration was undertaken. The bed of the torrent was rectified 
in the channel of erosion, and the upper basin reclaimed by the planting of 3,000 acres 
now restored to forest. The torrent has been completely subdued, and an area of 593 
acres restored to agricultural use. 

The Oomte of Pégueére, flowing with a steep descent through granitic rocks 
broken in all directions, which being surrounded with loose, sandy earth, were in a state 
of great instability, offered great obstacles to the work of subjection. Great avalanches 
of rock falling down the precipitous slope as the result of a sudden melting of snow or 
heavy rainfall, were a constant danger to the neighborhood. The construction of a 
system of walls on such a steep declivity was considered impracticable. The solution 
was found in removing a!l loose blocks, the fall of which seemed imminent, re-clothing 
the shifting and loose sands with grass, and constructing retaining walls of dry rock 
wherever the accumulation of rocks left no room for vegetation to find a foothold. The 
execution of the work was exceptionally dangerous and difficult; but it was accom- 
plished in a manner to satisfy the most sanguine expectations, and this dangerous torrent 
has been repressed. 

M. Demontzey, speaking of the success of the French system of reforestation as a 
means of preventing torrents, says: ‘The problem offered by the taws of 1860 and 1882 
is now solved. Facts have abundantly proved that the solution is neither long nor 
costly, and that it is only necessary to aid nature by a series of small measures, judi- 
ciously conceived and carried on with system and persistence. The 579 square miles of 
forests recently created in the three regions, whether by the State or by communities and 
individuals, insure quiet for the future, and demonstrate by their vigorous growth, how 
empty were the allegations of the politicians, who in 1860 ridiculed the possibility of re- 
forestation. The task, indeed, is hard and thankless. It is on the most desolate moun- 
tain heights, or in the depths of gorges, which they alone penetrate, that the foresters do 
their work quietly, often in the face of public indifference, or even the hostility of selfish 
interest. 


NEW VARIETIES OF TREES. 


The address of President, Grorcr L. Goopauz, of the American Association for 
the Advancement of Science, delivered at the annual convention of that body in Wash- 
ington, in August of last year, contains many interesting and valuable suggestions on the 
subject of forestry. Though something has been done of late years in the introduction of 
new varieties of trees, adapted to our conditions of soil and climate, as Mr. Goodale 
shows the possibilities of enterprise of this sort are very far from being exhausted. 
With the rapidly growing demand for timber of all merchantable kinds, and the corres- 
ponding diminution of the supply, the question of how best to utilise our waste lands 
adapted only for tree-culture, by securing the most profitable varieties as regards 
rapidity and certainty of growth and marketable value, will soon be a very practical one, 
The concluding portion of the extract from Mr. Goodale’s address which follows, contains — 
a useiul suggestion to the owners of large tracts of cleared, or partially cleared Jand in 
our back townships, which are being covered with a second growth of poplar and other 
woods at present regarded as of little value. As the address shows, the growth of the 
wood-pulp manufacture is creating a demand for this kind of timber which is certain to 
increase, so that before long, the despised second growth, if preserved, may prove a con- 
siderable source of revenue. In addition to the poplar, many of the cleared pine lands are 
producing young pine trees. Ifa little labor and care were bestowed on regulating their 
growth, filling up vacant spaces by transplantation, so as to secure something like regularit 
of distance, and utilise the land to its full capacity, it would prove an excellent investment 
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Can we look for new timbers and cabinet woods? Comparatively few of those in 
common use are of recent introduction. Attempts have been made to bring into great 
prominence some of the excellent trees of India and Australia which furnish wood of much 
beauty and timber of the best quality. A large proportion of all the timbers of the South 
Seas are characterised by remarkable firmness of texture and high specific gravity. The 
same is noticed in many of the woods of the Indies. A few of the heavier and densex~ 
sorts, like jarrah, of West Australia, and Sabicu, of the Carribean Islands, have met with: 
deserved favor in England, but the cost of transportation militates against them. It is a» 
fair question whether in certain parts of our country these trees and others which can be 
utilised for veneers may not be cultivated to advantage. Attention should be again: 
called to the fact that many plants succeed far better in localities which are remote fron? 
their origin, but where they find conditions substantially like those which they have left. 
This fact, to which we must again refer in detail with regard to certain other classes of 
plants, may have some bearing upon the introduction of new timber trees. Certain 
drawbacks exist with regard to the timber of some of the more rapidly growing hard wood 
trees, which have prevented their taking a high place in the scale of values in mechanical 
engineering. 

One of the most: useful soft-wooded trees in the world is the kawri. It is restricted 
in its range to a comparatively small area in the North Island of New Zealand. It is 
now being cut down with a recklessness which is as prodigal and shameful as that which 
has marked our own treatment of forests here. Jt should be said, however, that this 
destruction is under protest ; in spite cf which it would seem to be only « question of a 
few years when the great kawri groves of New Zealand will be a thing of the past. Our 
energetic Forest Department has on its hands problems just like this which perplexes one 
of the new lands of the South. The task in both cases is double: to preserve the old 
treasures and to bring in new. 

The energy shown by Baron von Mueller, the renowned Government Botanist of 
Victoria, and by various forest departments in encouraging the cultivation of timber 
trees, will assuredly meet with success. One can hardly hope that this success will appear 
fully demonstrated in the lifetime of those now living, but I cannot think that many 
ods will pass before the promoters of such enterprises may take fresh courage. 

In a modest structure in the city of Sydney, New South Wales, Mr. Maiden has 
brought together, under great difficulties, a large collection of the useful products of the 
vegetable kingdom as represented in Australia, It is impossible to look at the collection 
of awoods 3 in that museum, or at the similar and more showy one in Kew, without believing 
that the field of forest culture must receive rich material from che Southern hemisphere. 

Before leaving this part of our subject it may be well to take some illustrations in 
passing, to show how important is the influence exerted upon the utilization of vegetable 
products by causes which may at first strike one as being rather remote. 

1. Photography makes use of the effect of light on chromatized gelatine to produce 
under a negative the basis of relief plates for engraving. The degree of excellence reached 
in modifications of this simple device has distinctly threatened the very existence of wood 
engraving, and hence follows a diminished degree of interest in boxwood and its sub- 
stitutes. 

2. Tron, and in its turn steel, is used in ship-building, and this renders of greatly 
diminished interest all questions which concern the choice of the ditlerent oaks and 
similar woods. 

3. But on the other hand, there is increased activity in certain directions, best: 
illustrated by the extraordinary development of the chemical methods for manufacturing 
wood pulp. By the improved processes, strong fibres suitable for fine felting on the 
screen, and fit for the best grades of certain lines of paper, are given to us from rather 
inferior sorts of wood. He ‘would be a rash prophet who should venture t ) predict, what. 
will be the future of this wonderful indussry, but it is plain that the time is not far 
distant when acres now worthless may be covered by trees under cultivation growing for 
the pulp-maker. 

There is no department of economic botany more promising in immediate results 
than that of arboriculture. 
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THE INCREASED DEMAND FOR WOOD. 


A fact which ought not to be lost sight of by those who own wooded tracts of land | 
or land more adapted for growing timber to advantage than for farming purposes, is that 
the demand for timber and wood in all its forms is continually on the increase. As 
the country is cleared the supply is steadily diminishing, and as population increases 
and the sources from which the supply is drawn become exhausted, the value of timber- 
yielding land must steadily increase. The men whose foresight now leads them to plant 
timber, or to carefully preserve the remains of forest, will in a few years be amply 
rewarded for their expenditure of means and labor in providing for a certain future 
demand. The following extract from a manual entitled ‘ Practical Forestry,” by Andrew 
J. Fuller, sets forth very clearly the situation in regard to the value of wood of all kinds 
in the near future: 


‘No one who is at all familiar with forests and their products needs to be reminded 
of the importance of having at hand an abundance of wood of various kinds, or how much 
it contributes to the general welfare and happiness of a nation, But there are those who 
have not paid much attention to the subject who claim, and no doubt honestly believe, 
that the great progress made of late years in the use of iron in place of wood in building 
houses, bridges, piers, ships and other structures, are but indications of what is to follow, 
and that in a few years there will be no great demand for wood in any form. 


‘The building of railroads, which reach almost every part of the country, has aided 
in the distribution of coal and made this in a great measure a more convenient and in 
many instances a cheaper fuel than wood, but in building these roads a vast quantity of 
wood has been used and of the best kinds, not only for ties, of which nearly or quite three 
thousand are put down per mile, but on many of the roads wood is still used for fuel. 
There is now nearly or quite one hundred thousand miles of railroads in the United States, 
and we have only to multiply this by three thousand to ascertain that 300,000,000 of ties 
have been used in their construction, leaving out of account the thousands of wooden 
bridges and other structures, in the building of which more or less wood is consumed. 


The railroads may have assisted very materially in checking the consumption of wood 
for fuel, but they have probably more than balanced the account in the amount used in 
their construction. besides, the 300,000,000 ties must be duplicated every ten years, for 
the average life of a railroad tie will scarcely exceed a decade, and with nearly all kinds 
except the best oak it is a year or two less. The demand for railroad ties is not likely 
to decrease but increase, although as timber becomes scarce and prices advance preserv- 
ing processes will donbtleas be employed to prevent decay. Stone, brick and iron will 
pies come into more general use for building, but the increase in population will also tend 
to an increase in the demand for other purposes besides that of building. 

“Tt is only a little more than a century since coke was first employed for smelting © 
iron ores. The introduction of this fuel to take the place of charcoal, 1¢ was thought, © 
would save the forests of the world from destruction by the charcoal burners, and while © 
it has done much towards making it possible to produce sufficient iron to meet the great 
and constantly increasing demand, it has not superseded charcoal, and there is probably | 
more charcoal used to-day than at the time when coke was first employed in a smelting © 
furnace. Charcoal is still used in furnaces and forges and there are several establish- — 
ments in this country that use annually over a million of bushels each, and a score of — 
others that consume from twenty to twenty-five hundred thousand bushels. t 

‘“‘ Notwithstanding the number of substitutes that are employed, the demand for and ~ 
consumption of wood appears to increase, and to-day there is probably more wood used in | 
making boxes of various kinds than there was used in the construction of buildings of all — 
kinds in this country three-quarters of a century ago. Furthermore, no kind or quality, — 
of timber appeats to escape the insatiate demands of the artisan of the period, and he not — 
only finds ready uses for the large and small, the hardest, toughest and most durable, but 
also for the soft and spongy, the latter being preferred for grinding up into wood pulp — 
for making paper. | 
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‘‘ Not a year passes during which scores of new devices and inventions of new articles 
of manufacture are not brought forward that are made in part or wholly of wood, and 
while singly they may not call for a great quantity, they do in the aggregate use np an 
enormous amount. 

‘The invention of a pleasing toy for children has frequently caused the demolishing 
of hundreds of acres of forests to supply the manufacture of wood used in its construction. 
It is idle to talk of our natural forests furnishing a supply of wood for the future use of 
our people. Even with the more careful management and economy in preventing waste, 
there must soon come a time of great scarcity of all kinds of wood. With an increase in 
population, there must necessarily follow a corresponding increased demand, because ex- 
perience has shown that whenever any other material has been substituted for wood, it 
merely releases a certain amount, or allows it to seek other channels or markets. No 
matter in what direction we turn, the fact meets us that the best and most valuable 
forests of the United States are rapidly disappearing, and the sooner we commence as a 
nation to economise in the use of wood of all kinds, and preserve the forests now existing 
as well as commence planting new ones, the better it will be for the present as well as 
future generations.” 
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FOREST MANAGEMENT IN EUROPE. 


The importance attached to forestry in Europe as a means of regulating the timber 
supply, and preserving the climatic conditions may be understood from the very elaborate 
and complicated system of forest management, which obtains in most continental coun- 
tries, notably France and Germany, as contrasted with the haphazard methods, and utter 
want of intelligent system generally prevailng on this continent. A good idea of the 
subject is given in a paper read some time ago by Dr. Campbell-Walker, before the Otago 
Institute, in Dunedin, New Zealand, on “ Forestry in Germany and France,” a portion 
of which is here reproduced. The extremely complex mechanism of the German and 
French system would probably be unsuited to”this country, but there is surely a desir- 
able medium to be found between the intricate red-tape regulations of the Old World, 
and comparative lack of system under which many regions which ought to have been 
kept permanently wooded, here are allowed to lie waste. There ara some suggestions in 
regard to the plan of clearing with a view to reproduction, which may profitably be 
studied by land owners who wish to preserve their wood-lots in good condition. 

When a forest is about to be taken In hand and worked systematically, a surveyor 
and valuator from the forest staff are despatched to the spot—the former working under 
the directions of the latter, who places himself in communication with the local forest 
officer (if there be one), and the local officials and inhabitants interested, and obtains _ 

_ from them all the information in his power. The surveyor, first surveys the whole dis- 
_ trict or tract, then the several blocks or subdivisions as pointed out by the valuator, who 
defines them according to the description and age of the timber then standing, the | 
situation, nature of soil, climate, and any other conditions affecting the rate of growth 
and nature of the crops which it may be advisable to grow in future years. Whilst the 
_ surveyor is engaged in demarcating and surveying these blocks, the valuator is employed 
_ in making valuations of the standing crop, calculating the annual rate of growth, inquir- 
- ing into and forming a registe: of rights and servitudes with a view to their commuta- 
_ tion, considering the best plan of working the forest for the future, the roads which it 
| will be necessary to construct for the transport of timber—in fact, all the conditions of 
| the forest which will enable him to prepare a detailed plan for future management, and 
| the subordinate plans and instructions for a term of years to be handed over to the 
> executive officer as his “standing orders.” A complete code of rules for the guidance of 
| the valuators has been drawn up and printed, in which every possible contingency or 
difficulty is taken into consideration and provided for. Having completed their investi- 
| gations on the spot, the valuator and surveyor return to headquarters and proceed to 


=. 


28 j 


prepare the working plans, maps, etc., from their notes and measurements. These are — 
submitted to the board or committee of controlling officers, who examine the plan or — 
scheme in all its details, and if the calculations on rn it is based be found accurate, — 
and there are no valid objections on the part of communities or individuals, pass it, on 
which it is made out in triplicate, one copy being sent to the executive officer for his 
guidance, another retained by the controlling officer of the division, and the original at 
the headquarters’ office for reference. The executive officer has shis, in his hands fall 
instructions for the management of his range, down to the minutest detail, a margin 
being, of course, allowed for his discretion, and accurate maps on a large scale showing 
each subdivision of the forest placed under his charge.” . . . . ‘“ Natural reproduction 
is effected by a gradual removal of the existing older stock. If a forest tract be sud- 
denly cleared, there will ordinarily spring up a mass of coarse herbage and undergrowth, 
through which seedling of the forest growth will rarely be able to struggle. In the case 
of mountain forests being suddenly laid low we have also to fear, not only the sudden 
appearance of an undergrowth prejudicial to tree reproduction, but the total loss of the 
soil from exposure to the full violence of the rain when it is no longer bound together by 
the tree roots. The soil is then washed away into the valleys below, leaving a bare or 
rocky hillside, bearing nothing but the scantiest herpvage. We must, therefore, note how 
nature acts in the reproduction of forest trees, and follow in her footsteps, as Pope 
writes : : 
‘* First follow Nature, and your judgment frame 
By her just standard, which remains the same, 
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Acting on this principle, foresters have arrived at a systematic method of treatment, 
under which large tracts of forest in Germany and France are now managed. The 
forests of a division, working circle or district, are divided according to the description 
of the timber, and the prevailing age of the trees; and it is the aim of the forester 
gradually to equalise the annual yield and ensure its permanency. With this object he 
divides the total number of years which are found necessary to enable a tree to reach 
maturity, into a certain number of periods, and divides his forest into blocks correspond- 
ing with each period or state of growth. Thus, the beech having a rotation of 120 years, 
beech forests would be divided into six. periods of twenty years each—that is to say, 
when the forest has been brought into proper order, there should be as nearly as possible 
equal areas under crop.in each of the six periods, viz.—from one year to twenty, from 
twenty to forty, and so on. It is not necessary that the total extent in each period 
Should be together, but it is advisable to group them as much as possible, and work each 
tract regularly in succession, having regard to the direction of the prevailing winds. 
When a block arrives in the last or oldest stage, felling is commenced by what is called 
a preparatory or seed clearing which is very slight, and scarcely to be distinguished from 
the ordinary thinning carried on in the former periods. This is followed by a clearing 
for light in the first year after seed has fallen (the beech seeds only every fourth or fifth 
year), with the beats of: First, preparing the ground to receive the seed ; second, — 
allowing the seed to germinate as it falls; and third, affording sufficient light to the , 
young seedling, The finest trees are, as a rule, left standing with the two-fold object of © 
depositing the seed and sheltering the young trees as they come up. If there be a good © 
seed year and sufficient rain, the ground should be thickly covered with seedlings within — 
two or three years after the first clearing, nature being assisted when necessary by hand 
sowing, transplanting from patches where the seedlings have come up very quickly to 
the thinner spots, and other measures of forest craft. When the ground is pretty well 
covered, the old trees are felled and carefully removed, so as to do. as little damage as | 
possible to the new crop, and the block re-commences life, so to speak, nothing further 
being done until the first thinning. The above is briefly the whole process of natural - 
reproduction, which is the simplest and most economical of all systems, and especially 
applicable to forests of deciduous trees. The period between the first or preparatory 
‘clearing and the final clearing, varies from ten to thirty years, the more gradual and pro- 
tracted method being now most in favor, particularly in the Black Forest, where the old 
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trees are removed so gradually that there can scarcely be said to be any clearing at all, 
the new crop being well advanced before the last of the parent trees is removed. This 
approximates to “felling by selection” [jardinage] which is the primitive system of 
working forests in all countries, under which in its rude form, the forester proceeds 
without methad, selecting such timber as suits him irrespective of its relation to the 
forest increment. Reduced to system, it has certain advantages, especially in mountain 
forests, in which, if the steep slopes be laid bare area by area, avalanches, Jandslips, and 
disastrous torrents might result, but the annual output under this system is never more 
than two-thirds of that obtained by the rotation system, and there are other objections 
which it is unnecessary to detail in this paper, which have caused it to be rightly con- 
demned, and now-a-days only retained in the treatment of Muropean forests under 
peculiar or special circumstances.” 


THE INFLUENCE OF FORESTS ON CLIMATE. 


All recognised authorities on climatology are practically agreed as to the immense 
influence of forests upon the climate, and the almost irreparable injury inflicted upon the 
older centres of Eastern civilisation by the destruction of the woods, which alone rendered 
the soil productive and capable of sustaining a large population. The cause of the 
decline and depopulation of so many once fertile and highly civilised countries is admir- 
ably set forth by Prof. Schleiden, of the University of Jena, Germany. The subjoined 
extract from his writings is full of warning to those who by their personal experience in 
noting the unfavorable changes of climate and agricultural conditions in our own land, 
can realise that the same process of steady deterioration has already set in, in the older 
settled portions of this Continent : 

“ Almost everywhere in the great characters in which Nature writes her chronicles, 
in fossilised wood, layers of peat and the like, or even in the little notes of men, for 
instance in the records of the Old Testament, occur proof, or at least indications, that 
those countries which are now treeless and arid deserts, part of Egypt, Syria, Persia and 
so forth, were formerly thickly wooded, traversed by streams now dried up or shrunk 
within narrow bounds, while now the burning glow of the sun and particularly the want 
of water, allow but a sparse population. In contrast must not a jovial toper laugh 
indeed who looks from Johannisberg out over the Rhine country, and drinks a health in 
Rudesheimer to the noblest of the German rivers, if he recall the statement of Tacitus 
that not even a cherry, much less a grape, would ripen on the Rhine! And if we ask 
the eause of this mighty change we are directed to the disappearance of the forests. 
With the careless destruction of the growth of trees man interferes to alter greatly the 
natural conditions of the country, We can indeed now raise one of the finest vines upon 
the Rhine, where two thousand years ago no cherry ripened ; but on the other hand, 
those lands where the dense population of the Jews was nourished by a fruitful culture 
are in the present day half-deserts. The cultivation of clover requiring a moist atmo- 
sphere has passed from Greece to Italy, from thence to Southern Germany and already 
is beginning to fly from the continually drier summers there to be confined to the moister 
north. Rivers which formerly scattered their blessings with equal fulness throughout 
the whole year, now leave the dry and thirsty bed to split and gape in summer, while in 
spring they suddenly pour out masses of snow accumulated in winter, over the dwelling 
places of affrighted men. If the continued clearing and destruction of forests is at first 
tollowed by greater warmth, more southern climate, and more luxuriant thriving of the 
more delicate plants, yet it draws close behind this desirable condition another which 
restrains the habitability of a region within as narrow, and perhaps even narrower, limits 
than before. In Egypt no Pythagoras need now forbid his scholars to live upon the 
beans; long has that land veen incapable of producing them. The wine of Mendes and 
Mareotis, which inspired the guests of Cleopatra—-which was celebrated even by Horace 
—it grows no more. No assassin now finds the holy pine-grove of Poseidon, in which to 
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hide and lie in ambush for the singers hastening to the feast. The pine has long since 
retired from the invading desert climate to the heights of the Arcadian mountains, 
Where are the pastures now, where are the fields around the holy citadel of Dardanus, 
which at the foot of the richly-watered Ida supported three thousand mares? Who can 
talk now of the ‘Xanthus’ with its hurrying waters? Who would understand now the 
‘ Argos feeder of horses?’ . . . A broad band of waste land follows gradually in the 
steps of cultivation. If it expands, its centre and cradle dies, and on the outer borders 
only do we find green shoots. But itis not impossible, itis only difficult, for man, without 
renouncing the advantage of culture itself, one day to make reparation for the injury 
which he has inflicted: he is appointed lord of creation. True it is that thorns and 
thistles, ill-favored and poisonous plants, well named by botanists “rubbish plants” 
mark the track which man has proudly traversed through the earth. Before him lay 
original Nature in her wild but sublime beauty, behind him he leaves the desert, a 
deformed and ruined land; for childish desire of destruction, or thoughtless squandering 
of vegetable treasures, have destroyed the character of nature ; and man himself flies 
terrified from the arena cf his actions, leaving the impoverished earth to barbarous 
races or animals, so long as yet another spot in virgin beauty smiles before him Here 
again in selfish pursuit of profit, consciously or unconsciously, he begins anew the work 
of destruction. Thus did cultivation, driven out, leave the East and the deserts perhaps 
previously robbed of their covering. Like the wild hordes of old over beautiful Greece, 
thus rolls this conquest with fearful rapidity from Hast to West through America, and the 
planter often now leaves the already exhausted land, the Eastern climate becoming 
infertile through the demolition of the forests, to introduce a similar revolution into the 
far West. But we see, too, that the nobler races or truly cultivated men, even now raise 
their warning voices, put their small hand to the mighty work of restoring to Nature her 
strength and fullness in yet a higher stage than that of wild nature ; one dependent on 
the law of purpose given by man, arranged according to plans which are copied from the 
development of manhood itself. All this, indeed, remains at present but a powerless and 
for the whole, an insignificantly small enterprise, but it preserves the faith in the vocation 
of man and his power to fulfill it. In future times he will and must when he rules, lead 
and protect the whole, free Nature from the tyrannous slavery to which he now abases 
her, and in which he can only keep her by restless giant struggles against the eternally 
resisting. We see in the gray cloudy distance of the future a realm of peace and beauty 
on the earth and in nature, but to reach it must man long study in the school of nature, 
and before all free himself from the bonds of that exclusive selfishness by which he is 


actuated.” 


Elisee Reclus, the eminent French geographer, in his work, “ La Terre,” treats of 
the climatic influence of forests as follows: 


‘One may say in general terms that the forests are similar to the sea in their . 
influence, reducing the natural differences of temperature in the different seasons, while the — 
destruction of forests increases the difference between the extreme heat and the extremecold, — 
imparts greater violence to atmospheric currents and to torrential rains, and a protracted 
violence to drouths . . Marsh fevers even and other epidemic diseases have often made 
an irruption into a.district when woods or simple screens of protecting trees have fallen 
before the axe. As for the water flow, the climatic conditions on which it depends, one 
cannot doubt for a moment that the clearing away of woods has had the effect of disturb- 
ing its regularity. The rain which the interlaced branches of the trees allow to fall 
drop by drop, and which would swell up the spongy mosses upon which it fell, or which 
would trickle slowly across the dead leaves and the long fibrous masses of the roots, flows 
away at once with rapidity over the soil.to form temporary streamlets, in place of sinking 
into the ground to descend to the depths and rise again in fertilising springs, or glides 
rapidly along the surface, and goes to lose itself in rivers and floods. The ground above 
becomes arid in the same proportion as the running waters increase below. The full 
rivers flowing become changed into inundations, and devastate the adjacent country, 
where immense disasters follow.” 
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MR. VANDERBILT'S FOREST AND NURSERY. 


It is interesting to note that in some directions the efforts of the government to 
preserve or restore the forests, are being seconded by private enterprises on a large scale. 
One of the most notable of such undertakings in the United States is the extensive forest 
estate and nursery of George W. Vanderbilt near Biltmore, North Carolina, now being laid 
out. The design is that the greater portion of the estate shall be occupied by a systemati- 
cally managed forest, principally comprising such trees and bushes of indigenous growth as. 
are of commercial value. Its extent will be fully 4,000 acres. A porvion of the area is at 
present covered by second growth timber which will be thinned out, and considerable 
Spaces now bare or occupied with undesirable trees will be plantei. Roadways will be 
constructed through the forest, an eye being had to picturesque effect as well as to con- 
venience. It is proposed to make a plantation three or four miles in length along the 
borders of some of the forest roads which will contain specimens suitably classified and 
arranged for study of each of the native trees of the region, as well as of all trees 
obtainable from any part of the world, which can be expected to flourish under the pre- 
vailing conditions of soil and climate. This will be styled “the. Arboretum,” and if the 
design is successfully carried out will be a collection of great scientific value and practical 
interest. 


In some of the glens of the estate it is proposed to form landscapes of local scenery 
resembling those naturally prevailing in mauy similar situaticns in the North Carolina 
mountain region, of ‘which the more notable features are lustrous, smooth-leaved ever- 
greens, such as the Rhododendrons and Kalmias, Ilexes and the Lencothe. With these 
will be associated a smaller number of foreign bushes of a similar character, the introduc- 
ction of which if they can be successfully naturalised, will add a pleasing variety to the 
prospect. The partly flooded or water soaked areas which are overgrown with cane, 
bull-rushes, sagittarias and other aquatic forms of vegetation, will be diversified by the 
introduction of a few foreign plants of like nature such as certain Bamboos, Nelumbiums 
and Nympheeas, to the cultivation of which the surroundings are favorable. 


In the nursery there are under propagation or already in cultivation young trees and 
bushes in very large variety. Of those designed to be set out or used as stocks for pro- 
pagation for the Arboretum, there are two or more specimens each of 4,200 species and 
varieties. The whole stock of trees and bushes of merchantable size numbers about 
100,000, and of seedlings and cuttings propagated on the grounds during the last season 
about 500,000. Some of the stock has been brought from long distances, as the Alpine 
regions, Europe, the Ural and Himalayan ranges of Asia, and Japan have all been laid 
under contribution. The undertaking is one the results of which can only be realised 
after many years, and in devoting a portion of his superfluous wealth to so worthy an 
object, and one quite beyond the reach of individuals or institutions not having very 
extensive sesources at their command, Mr. Vanderbilt has set a worthy example to his 
fellow-millionaires. 


NATIONAL PARKS AND FOREST PRESERVES. 


Considering that it is only a very few years since the belief was general that this 
continent possessed a practically inexhaustible supply of timber, and all idea of preserving 
the forests for the benefit of future generations was pooh-poohed as absurd and unneces- 
sary, it is very gratifying to no'e the marked awakening of public sentiment to the need 
of forest preservation, as indicated by government action both in Canada and the United 
States There is perhaps no practical question on which popular opinion has advanced 
more rapidly. In the United States, where the timber supply has been more nearly ex- 
hausted by reckless cutting than is yet the case in Canada, it is conceded on all hands 
that the time has arrived to call a halt to the work of devastation and take energetic 
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measures to protect the remaining woodlands, An earnest of this great change in public 
feeling is seen in the very comprehensive forestry measures which have resulted in the 
getting apart as national forest reservations the Yosemite, Yellowstone, and Sequoia 
Parks in the west, aud the similar movement in New York State to secure from spoliation 
the great forests of the Adirondacks covering the region in which the rivers of that state 
take their rise. The Dominion Government a few years ago took similar enlightened 
action in reserving the beautiful Rocky Mountain Park at Banff, in the North-West, 
where a large area of magnificently timbered land has been set apart as a health and 
pleasure resort, and strict regulations adopted to preserve the timber within its boun- 
daries. 

In thus withdrawing large areas of wild land from private ownership unadapted for 
permanent settlement or successful cultivation, and preserving them as public domains, 
several useful and essential purposes are served. The most important of these is unques- 
tionably the preservation of the natural forest from the ravages of the axe and fire, doing 
something to retain a due proportion of woodland to avert the evils resulting from the 
excessive denudation of the country. The advantages which these reserved areas will 
afford as sanitariums, and resorts for those in search of rest and recreation are obvious. 
There the many species of game and other varieties of wild animals and birds which 
might otherwise speedily become extinct will be carefully preserved, and in after ages the 
scientist and student of nature will be enabled to form an idea of the primeval condition 
of the country. 


There are in the Northern portion of Ontario extensive regions, partially timbered, 
which except in patches here and there are entirely pnfitted for successful cultivation on 
account of the rocky and broken character of the ground. This region includes the head 
waters of the principal rivers and streams of Ontario, and the extent to which it has been 
devastated by timbering and forest fires has resulted in very considerably reducing the 
volume of water. Every consideration points to the desirability of the Provincial Gov- 
ernment laying out a large area in the northern section of the Province to be withdrawn 
from settlement and retained as a Provincial Park, under strict forestry management, 


e 


FORESTRY IN THE U. S.—NATIONAL PARKS. 


The annual report of the United States Secretary of the Interior for the fiscal year 
ending June 30th, 1891, shows that the question of preserving the forests from destruc- 
tion in order to secure an adequate supply of timber in the future, and to prevent the 
recurrence of floods and drouths, is receiving increased attention at the hands of the 
American Government. Owing to the rapid settlement of the public lands adapted for 
agricultural purposes, the irrigation of the arid regions of the West, so as to render them 
available for cultivation, has become an important problem. It is estimated that 120,- 
000,000 acres now desert may be redeemed by irrigation so as to produce the grains, 
fruits and vegetables otherwise adapted to the locality. The close connection between 
the systems of forestry and irrigation is indicated by the following passage in the report: 


“Connected with the water supply of the arid regions, is the necessity at this time 
of making systematic reservations from settlement of public lands about the heads of the 
streams that make irrigation possible. Indeed such reservations should be made for all 
our streams, but especially for those above referrred to. If the timber growth is removed, | 
without consideration for the future, the periods during which the streams give their pre- 
sent supply of water will be greatly shortened by floods and drouths.” 


The more consideration which is given to the now urgent problem of irrigation as a. 
means of enlarging the cultivable area of the United States, the greater will appear the 
absolute necessity of insisting upon forest preservation as an essential factor in securing! 
a steady and copious water supply. The report calls attention to a very serious mistake) 
made by the Government in permitting the passage of an act to repeal timber-culture 
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Jaws, which contains the remarkable provision that in the States of Colorado, Montana 
Idaho, North Dakota, South Dakota, Wyoming, the District of Alaska and the gold and 
silver mining regions of Nevada and Utah, in any prosecution for a trespass on public 
timber lands, “ it shall be a defence if the defendant shall show that the said timber was 
so cut or removed from the timber lands for use in such state or territory by a resident 
thereof for agricultural, mining, manufacturing or domestic purposes, under rules and 
regulations made and prescribed by the Secretary of the Interior, and has not been trans- 
ported out of the same.” According to this very sweeping and comprehensive provision 
the only safeguard remaining for the timber in the states included are such regulationg 
as the Secretary sees fit to enforce, as no one could cut timber for any purpose not coming 
under the head of “agricultural, mining, manufacturing or domestic,” unless it were in 
mere wantonness. The relaxation of the law is stated to have resulted in a very large 
number of applications for permits to cut timber, and it is anticipated that the rapid in- 
crease in these will, unless the law is repealed or modified, leave but little timber in these 
regions to protect. As an available means of preventing or postponing so undesirable a 
result the report calls attention to a clause of the Act under which the President is em- 
powered to set apart and reserve any part of the public lands wholly or partly timbered 
as public reservations. If this authority is freely exercised it may prevent the threatened 
calamity. Action was taken under this law on March 30th and September 10th, 1891, 
“when the President proclaimed a reserve about the Yellowstone National Park, which it 
is recommended should be annexed to that valuable national possession, and on October 
16th, 1891, when the White River Plateau in Colorado, embracing the head waters of 
the White, Grand and Yampa rivers, was proclaimed a reserve. The report recommends 
that Congress take proper action to have the reservations that are constituted by the 
President established as national parks or granted to the States in whose borders they are 
situated, to be preserved unimpaired and used for the benefit of the public only. The 
American Forestry Association, and those interested in forestry have petitioned to have 
other reserves made, and the Commissioner of the General Land Office and the Director 
of the Geological Survey are making investigations upon which to base further recom. 
mendations. It is to be considered that these parks would preserve the fauna, fish and 
flora of the country, and become resorts for those seeking instruction and recreation, at 
the same time that they serve important agricultural and economic purposes. Jt is urged 
that details from the army should be authorised to guard the reserves from early spring 
to late autumn, or that a police force for that purpose should be employed, and that pen. 
alties against violation of the rules and regulations made to govern the reserves should be 
enforced. 


During the year 488 cases of depredation on the public lands involving timber and 
its products to the value of $2,347,473.11, of which a total of $116,704.57 was recovered 
either by accepting propositions for settlement or through legal proceedings. On the Ist 
of July, 1891, there were pending in the courts 203 civil suits for the recovery of an 
aggregate amount of $4,451,305.07 for the value of timber unlawfully cut from public 
lands, and 361 criminal prosecutions for the cutting or removing of timber in violation of 
law. The appropriation to meet the expenses of protecting timber on the public lands 
amounted to $100,000, 


Among other details as to the condition of the forests of the territories given in the 
report are the following: The fine forests of Northern and Central Arizona cover an 
area of 1,750,000 acres, and there is an abundant supply of timber for the consumption 
of a large population for a great number of years. The expense of transportation renders 
_ the price too high for competition with outside markets. ‘Ten thousand millions of feet 
is the estimate made as to the quantity of pine timber fit for sawing purposes. It is 
urged that as the future agricultural development of the territory depends largely upon 
an abundant and permanent supply of water, which in turn depends on the proper pre- 
_ servation of the forests, legislation should be framed to preserve the present timber-grow- 
ing areas. 


In New Mexico the extension of the Union Pacific Railroad into the Red River 
country and on the Maxwell grant brought into the market about 200,000,000 feet of 
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spruce and pine timber, and there are now seven mills in operation, cutting about 
3,000,000 feet per month. Besides the sawn lumber there are about 20,000,000 ties and 
other timber already in reach. In other sections vast quantities were cut during the 
year, 20,000,000 feet being cut from the Tierra Amarilla grant. The proposal to estab- 
lish a national park on the Upper Pecos to protect the timber about its head waters is 
strongly urged. 

In Alaska dense forests and abundance of timber are found. Spruce, hemlock, 
cedar, birch and poplar being the principal growths. The timber business is much har- 
rassed by the unfortunate condition of the land titles. The depredations reported during 
1890 amounted to 10,000,000 feet, worth $250,340, 


The report, in dealing with the Yellowstone National Park, regrets the absence of 
any law to punish depredations there. The attention of Congress has often been 
called to the subject, and a penal statute introduced, but coupled with an amendment 
foreign to its purpose, granting the right of way to a railroad through the park, 
and those instrumental in urging the Bill thought it better it should fail than pass 
with such a provision. The Secretary of the Interior considers that a railroad would be 
detrimental to all the purpeses for which the park was established, and that if the fran- 
chise were once granted it would result in the practical abandonment of that region as a 
forest and game reserve. A large tract of forest land lying to the Seuth and Kast of the 
park in the State of Wyoming has been reserved from settlement by the President, and 
Congress has been asked to include it in the boundaries of the park. 


The Yosemite National Park includes among its forest growths nine varieties of 
pines, growing at all elevations, from 2,500 to 11,000 feet above sea level, the tamarack 
flourishing at the highest altitude of any. The cedar grows to great dimensions, at from 
4,000 to 7,000 feet. Two varieties of spruce grow at from 5,500 to 8,000 feet altitude, 
and three varieties of the fir at from 7,000 to 9,000 feet. At an altitude of about 8,000 
feet, specimens of the juniper have been seen. The black and live oak grow in the 
valley, only at 4,000 above sea level, at which height there are also a few cottonwood 
and balm of gilead trees. At 5,000 to 6,000 feet are afew dwarf quaking aspen. There 
are two small groves in this park of the wonderful sequoia gigantea which is indigenous 
ab elevations between 5,500 and 7,000 feet. The same difliculty in management presents 
itself here as in connection with the Yellowstone Park, owing to the absence of laws pro- 
viding criminal penalties for violation of the regulations. 


The Sequoia National Park has been put in a condition to preserve the celebrated 
sequoia gigantea (from which it is named) from injury or destruction. The Giant Forest, 
as the sequoia groves are termed, is in its natural state except for a few cabins and some 
fenced ground. One tree is thirty-four and a-half feet in diameter, and 370 feet in 
height. In other groves, the sequoia trees form but a small proportion of the forest 
growth, being scattered here and there among fir, spruce and pine trees. In the Giant 
Forest they are the majority, and grow more thickly and to a greater size than anywhere 
else in California. It is the most remarkable forest of its kind in the world. The Super- 
intendent of the park states in his report that the prosperity of the population living in 
the valley between the Sierra Nevada’s and Coast Range depends upon the preservation 
of the timber and brushwood in the mountains, the brushwood covering the lower slopes 
and foothills to an altitude of about 5,500 feet where the timber commences, and extending 
to between 10,000 and 11,000 feet, where there is enough soil to support the trees. The 
brush and timber assist in holding back the snow and prevent disastrous snow slides, and also 
keep it from melting too rapidly in the spring, thus preventing floods and equalising the — 
water supply. Sheep destroy much of this brush, and herders often set fire to it in the © 
fall in order that the ground may furnish a good supply of yrass next season. Protec-— 
tion against this evil must be sought from the national or state government. 

The following memorial from the American Association for the Advancement of 
Science, relating to the preservation of the forests on the public domain was, on January 
20th, 1890, transmitted by the President to Congress, with an earnest request that legis- 
lation to that end might be provided, a recommendation which was partially complied 
with. | 
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MEMORIAL OF THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT cF SCIENCE IN 
BEHALF OF A Proper Forestry Potuicy. 


To the President of the United Staies - 


The first national legislation which recognised the necessity of looking after the 
forestry interests of the country in general, grew out of the representations made before 
Congress fifteen years ago by a committtee of the American Association for the Advance- 
ment of Science. 


These representations led to the appointment in the year 1887 of an agent, and 
later, the establishment of a forestry division in the Department of Agriculture, for the 
purpose of gathering and making accessible such information as would lead our people to 
a proper conception of the value and significance of a forest cover in the economic life of 
eur nation. 


Twelve years have passed, during which sufficient knowledge of our forest condi- 
tions and of the general relations of these to cultural, climatic, and economic conditions 
has been gathered, to show that further action on the part of the General Government is 
necessary if we wish to preserve this relation favorable to the future development of the 
country. 


The American Association for the Advancement of Science, actuated alone by a 
desire to promote a rational development of the country’s resources, has therefore ap- 
pointed the undersigned committee to memorialise the President and Congress of the 
United States under the following resolution : 


“ Resolved, That it is the sense ot the American Association for the Advancement 
of Science that immediate action should be taken looking to the establishment of a proper 
administration of the remaining timber lands in the hands of the Government of the 
United Statcs and Canada, for the purpose of insuring the perpetuity of the forest cover 
on the western mountain ranges, preserving thereby the dependent favorable hydrologic 
conditicns. 


“ Resolved further, That a committee of five be, and is hereby, appointed to pre- 
sent this resolution, and to urge the importance thereof to the President and the Congress 
of the United States, and tothe Premier and Parliament of Canada and of the provin- 
cial governments, and that such committee be instructed to prepare in proper form any 
data necessary, and to use every honorable means to accomplish the purpose herein set 
forth, and that the President of this Association be hereby appointed chairman of such 
committee, together with four others whom he shall appoint.” 


The committee in presenting this memorial desire not to argue at length any theory 
as to forest influences, or to discuss the present unsatisfactory condition of our forest 
areas and national timber lands—which has been amply done in the reports of the 
Secretaries of Agriculture and of the Interior—but they respectfully submit in support 
of the request of the Association such points as will explain and justify the presentation 
of this memorial. 


(1) The action which is asked of Congress concerns only a particuiar part of our 
forest area, that part which is in possession of the General Government, the property of 
the nation. 


(2) It is asked upon the presumption that the present administration of this pro- 
perty, probably from ignorance of its proper value and its real significance, is unsatisfac- 
tory, and that a change of policy is immediately urgent if this value is to be retained, 
and the far-reaching injury, which from its present rapid deterioration may be anticipated, 
is to be avoided. 
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(3) It is asked upon the presumption that the value of the property, situated mainly 
upon the watersheds of our Western river systems, lies much more in its significance for 
the future cultural development of a vast adjoining country than in the material which 
it now furnishes to the pioneer settler and miner. 


(4) It is also assumed that the only proper person to administer this property for the 
benefit of the country at large, and the preservation of the dependent cultural conditions 
is the Government itself, which alone can have an interest in the future of society 
beyond present and personal gain. 


As the reports cited have shown, the administration of the timber lands has been 
unsatisfactory for lack of proper legislation and of provisions sufficient to protect this 
property against material loss and deterioration. Timber thieving and destruction by 
fire have been allowed to unnecessarily waste this national property, while the officers in 
charge were powerless to protect it. The pioneer legislation, which may have been suffi- 
cient twenty-five years ago, has long outlived its usefulness, and should make way for 
such administration as will meet the demands of civilized existence in settled communities. 


A vast empire, considered useless not long ago, has been found capable of human 
occupancy and agricultural production, if the means for its development, water, can be 
brought upon it, and the extent to which this land may be utilized depends upon the 
amounts of water available. | 


The opinions of our greatest climatologists have been divided as to the influence of 
forests on precipitation. But evidence, carefully and scientifically scrutinised, is accumu- 
lating which tends to show that, under certain conditions at least, such influence may not 
be improbable. However this may be, overwhelming evidence can be brought to show 
that a potent influence upon the distribution of available water supplies from rain and 
snow is exerted by a forest cover, so that a government having to deal with the problem 
of cultural development of a part uf its domain by irrigation can not compass the water 
question without at the same time giving attention and proper regard to the forestry 
question. 

Removal of the mountain forest means invariably disturbance of the natural “ run- 
off ;” favorable sometimes, unfavorable mostly. 


It may be difficult to devise at once such a plan for the administration of these 
forests, with a view to their continuity, as can be put in practice under the present social 
and political conditions of that part of our country in which this timbered area is situ- 
ated ; and a special investigation of these conditions and careful adjustment between the 
present needs of the population for wood material and the future needs of a forest cover 
for hydrologic purposes appears desirable, although various measures for a forest adminis- 
tration which seems capable of practical application have been proposed. 


We, therefore, the undersigned committee, in the conservative and serutinising 
spirit that should characterise the proposition of the scientific body which we represent, 
respectfully recommend : 


That a joint committee of the Senate and House of Representatives of the United 
States, be appointed to consider the needs of legislation in behalf of the public timber 
domain, with a view of providing for the appointment of a commission of competent 
men, salaried and employed for this service alone, for the parpose of investigating the 
necessity of preserving certain parts of the present public forest area as requisite for the 
maintenance of favorable water conditions, and to devise a practical plan for the per- 
manent administration of such parts of it as shall appear desirable to be retained under 
Government control. 


The committee further recommends that, pending such investigation, all timber 
lands now in the hands of the United States be withdrawn from sale and provision be 
made to protect the said lands from theft and ravages by fire, and to supply in a rational 
manner the local needs for wood and lumber until a permanent system of forest adminis- 
tration be had. 


BOR: 


It is also suggested that inasmuch as the various Departments and Government 
Bureaus, namely, the Department of Agriculture in its Forestry Division, the Depart- 
ment of the Interior in its Land Office and Geological Survey, the Department of War 
in its Signal Office, the Treasury Department in its Coast and Geodetic Survey, are more 
or less closely interested in this matter, and have collected data useful in the work of 
such a commission, these Departments should co-operate and act as advisers of said 
commission. 

T. C. MENDENHALL, 
President of the Asssociation and Chairman. 


B. E. Farnow, of New York, 


Secretary. 


E. W. Hiuearp, of Oalifornia, 

C. E. Brssry, of Nebraska, 

Ww. Saunpurs, of Canada. 
Committee. 


THE PROPOSED ADIRONDACK PARK. 


The fifth annual report of the Forest Commission of the State of New York, for the 
year 1890, comprising Messrs. Townsend Cox, Sherman W. Knevals and Theodore B. 
Bassolin, embodies a considerable amount of valuable information as to the work of the 
Commission in corinection with the Adirondack and Catskill forest preserves in that 
State, and the more comprehensive scheme of the contemplated Adirondack Park. The 
report states that the remarkable exemption from fire, so noticeable in 1888 and 1889, 
has continued during 1890. As before, it is undoubtedly due in a large extent to the 
rules and regulations which have been thoroughly posted throughout the Adirondack and 
Catskill preserves, and to the vigilance of the fire wardens. The widespread distribution 
of these printed rules of the Commission regarding the use and abuse of fire has reduced the 
prevalence of dangerous fires to a minimum, while the efficient organisation of the fire- 
warden system, under which one or more ative officials are ready at all times for duty 
in each town (the New York “town” corresponds to the Oanadian township) has pre- 
vented the fires, when started from doing any serious damage. 


The rules and regulations for the prevention of forest fires are printed on heavy 
cards twelve by fifteen inches, or latterly upon white muslin, as this material has proved 
more durable, most of the placards being posted in the woods, or on fences, schoolhouses 
and mills, where they are exposed to the weather. Over 15,000 of these rules have been 
posted by the foresters and firewardens throughout the preserve counties, and the Com- 
mission believes that much of the immunity from fire is due to their general distribution. 
They have been an important aid in warning the careless and in educating the people in 
this particular. The rules are as follows: 


RULES FOR THE PREVENTION AND SUPPRESSION OF FoREST FIRES AND FOR THE 
PROTECTION OF ForEsST TREES. 


1. All persons intending to light fires for the purposes of clearing or improvement must give notice 
of their intention to the nearest firewarden vefore such fire is lighted. 

2. No fires of the character before specified will be permitted until the trees are in full leaf. After 
such fires are lighted competent persons must remain to guard them until the fire is completely 
extinguished. 

3. Fires will be permitted for the purpcse of cooking, warmth and insect smudges; but before such 
fires are kindled, sufficient space around the spot where the fire is to be lighted must be cleared from all 
combustible material ; and before the place is abandoned fires so lighted must be thoroughly quenched. 


4, All fires other than those hereinbefore mentioned, are absolutely prohibited. 
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5. Hunters and smokers are cautioned against allowing fires to originate from the use of firearms, 
cigars and pipes, and all persons are warned that they will be held responsible for any damage or injury to. 
the forest which may result from their carelessness or neglect. 


6. Felling trees and girdling or peeling bark from standing trees are prohibited. Fallen timber only 
may be used for firewood and camp construction. 


7. Foresters and firewardens are instructed, and all citizens are requested, to report to the forest com- 
missioners immediately all cases of damage or injury to forest trees arising from a violation of these rules,. 
which may come to their knowledge. 


Since the publication of the previous report trespasses on State lands throughout the 
forest preserves have continued to diminish in number and extent, a result due in part to. 
increased vigilance in protecting timber lands, but owing largely to the change in public 
sentiment among the people living in the timber district in regard to the custom of cutting 
timber on State lands. 


The Commission report a total expenditure of $24,891.20, being $5,108.80 less than 
the appropriation of $30,000 for the work. Although since 1888 the area of State hold- 
ings has been largely diminished by the redemption of lands forfeited for non-payment of 
taxes, these losses have been more than compensated by accessions, and there has been 
a net increase of 81,149 acres in the area of the preserve since the Commission took 
charge, the area on December 31st, 1885, being 715,267 acres as compared with 796,416 
acres on January Ist, 1891. 


The report embraces a special report made by the Commission to the State Legisla- 
ture dealing with the message of Governor Hill, which called attention to the subject of 
establishing a State Park in and about the head waters of the rivers having, their sources 
in the Adirondack wilderness, and was referred to the Forest Commission with instruc- 
tions to investigate the possibilities of such an undertaking and report their recommenda- 
tions as to the most effective methods to accomplish it. The regions popularly known 
as the Adirondacks is one of undefined extent. 


In years gone by the wild lands of the Adirondacks have been stated to cover 12,000 
square miles, which was doubtless an over estimate, and included lands not properly be- 
longing to the Adirondacks tract. Villages, settlements, farms and clearings have been 
established all around its borders, and have made large encroachments upon the original 
acreage. Taking the most reliable data obtainable the gross area of the Adirondack 
wilderness proper is shown now to be about 5,600 square miles, or 3,600,000 acres, which 
includes the area of water, everflowed lands, clearings, farms, and some villages or settle- 
ments. Of this estimated gross area of 3,600,000 acres the State has acquired title to a 
total area of 765,036 acres inclusive of water and overflowed lands. This is not compact, 
but lies in widely separated parcels, varying in extent and interspersed among tracts held 
by individuals and corporations, some of whom have established private preserves and 
parks in the woods for purposes of pleasure and recreation. There must be some scheme 
adopted by which an area could be consolidated sufficiently large to render the establish- 
ment of a park expedient. ‘The Commissioners consider the exercise of the right of 
eminent domain at present impracticable, as it would arouse hostility and defeat the 
entire park scheme. They regard the proposal to purchase the lands held by private 
owners as more feasible, though widely conflicting opinions as regards the amount required 
for the purpose were found to prevail. 


While public opinion as a whole has been from the first strongly in favor of the 
park, objections to it have come from two classes of people, as was anticipated, though not 
very strongly or definitely expressed. The first class of possible opponents are the clubs 
and various associations and individuals who are holding land in the Adirondacks for pur- 
poses of pleasure or as summer resorts. 


The number of these has greatly increased since the agitation of the park scheme, 
These private reserves being mostly held by men of means, are not for sale. Another 
class from whom objection was anticipated are those interested in lumbering and _ papevr- 
making. The State holdings are interspersed among and bounded on every side by im- 
mense tracts held by timber dealers and paper-makers, who have paid for their lands and 
have built saw-mills and pulp-mills and dams and other structures at a great expenditure 


39 


of money. It became evident that there must be devised some system of adjustment and 
modus vivendt between the State on the one hand and those owning private reserves and 
lumber iands on the other, under which the park could be established, leaving the rights 
and privileges of all undisturbed. With this end in view the Commission invited repre- 
sentatives of all private interests to present their opinions and informally discuss the 
entire subject in all its bearings. The fact was elicited that the owners of private reserves 
were unanimously in favor of the park, provided certain privileges were conceded them, 
The claims made on behalf of the private reserves are that while the aim of their estab- 
lishment may differ from that of the State park they are practically accomplishing the 
precise object sought, viz., the preservation of the forest. 


With one or two exceptions timber is not allowed to be cut, fire is guarded against 
and no acts of depredation or trespass allowed. The Commission came to the conclusion 
that the chief objectionable feature of the reserves, the exclusion of the public from private 
reserve lands, can be by negotiation and mutual concession removed, and that it does not 
seem to be essential to the full success of the park scheme that the State should immedi- 
ately acquire the lands included in the private reserves, it being of less consequence who 
shall preserve the forests than that they should be preserved. The real purpose can be 
served by an agreement with the owners of the reserves that their lands shall be managed 
under the same system and subject to the same regulations as the park, the title to remain 
for the time in the present owners as an offset to a concession on their part that the pub- 
lic shall have access to their lands, and that if they are ever offered for sale the State shall 
have the refusal to purchase. 


As to the lands held by lumbermen it is essential that much of that area should be 
eventually owned by the State, and there should be a method inaugurated, having for its 
object the gradual acquisition of lands for the park as opportunities arise. 


Many parcels’of land, some fairly well covered with timber, lie scattered in small 
tracts so far from the main body of the Adirondack lands as to be unavailable for park 
purposes. These lands can be exchanged, on a fair business basis, for lands within the 
proposed park area now owned by individuals. Still further, it is proposed that the 
State acquire title to land now owned by lumbermen within the proposed park area, under 
condition that the “soft wood” (thereby meaning spruce, hemlock, pine and tamarack) may 
be cut and taken out within a specified time, under conditions to be established. The 
mature timber standing on the land owned by the State might be exchanged under con- 
ditions of a like sort, for lands desirable to be enclosed within the State park. In this 
way the land on which such growing timber stands could be retained by the State, and 
new lands acquired, which, in a few years in the course of nature, will be recovered with 
a new forest growth. 


The report points out that the true interests of the lumbermen are not incompatible 
with forest preservation. Under the old practice of cutting the forests have rapidly dis- 
appeared, and if it continues in a few years none will be left. The lumberman will have 
ruined his own business. It is the purpose of forestry to point out to the lumberman the 
true methods of exercising his own profession, which will provide him material for the 
future as well as the present by maintaining permanent forests through a succession of 
crops. The lands acquired for the park can be, doubtless, brought under a system of good 
forestry management and permanent forests established thereon. 


The Commission believes it to be good policy for the State to acquire timbered and 
even denuded lands for park purposes, since these lands can be obtained at a small cost, and 
it is a well-established fact that if a tract of cleared or even cultivated land is for any: 
considerable length of time abandoned and kept free from destructive agencies the forest 
re-asserts itself, and the soil is soon covered with an arborescent growth. 


The minimum area for a park suggested to the Commission is 1,600 square miles or 
about 1,000,000 acres, while most have urged iarger areas ranging from 2,500,000 to 
4,000,000 acres. The actual size must depend ultimately upon the liberality of the legis- 
lature, and this in turn will depend largely upon public opinion. According to the scheme 
recommended by the Commission the park includes a gross area of 2,307,760 acres, of 
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which 54,104 acres are water, 64,717 acres improved lands, 341,207 private reserves, and 
512,229 acres State lands. Deducting these would leave 1,332,503 acres necessary to be 
acquired by the State for the completion of the park, Provided the State should wish to 
acquire the main body of land regarded as properly belonging to the Adirondack wilder- 
ness and suitable for a forest preserve, the total area would amount to 3,588,803 acres, 
of which 2,430,941 would be necessary to be acquired by the State. 


The report, after presenting a number of very forcible sanitary and economical reasons 
for the establishment of the proposed park, goes on to say: 


“The loss to the State of New York, which would be entailed by the destruction 
of the Adirondack forests, taking into account the manufacturing and canal interests in- 
volved, could only be counted by millions of dollars, and this without taking into con- 
sideration the loss to the health of our citizens by the removal of the most valuable of all 
_ Sanitariums and the destruction of the valuable game preserves of the Adirondacks. 

The Commission regards it of the utmost importance that the State should acquire title to 
all the forest lands within the limits of the park, which it is possible to acquire, in the 
shortest practicable time. It desires further to indicate in the most emphatic way the 
strong claims that the subject of forest preservation involved in this measure has upon 
the attention of the legislature, and to urge prompt and liberal action. It is no tempor- 
ary device that is here under consideration, affecting small interests within narrow limits, 
but a far-reaching measure, involving the prosperity of the whole State, and having regard 
to its welfare for all time. On behalf of the people of the State we appeal to you for the 


immediate enactment of such laws as shall seem to you judicious and effective to save our 
forests from destruction.” 


The Commission make a rough estimate of the cost involved in carrying out their 
proposal, which they think will not exceed from $3,000,000 to $3,500,000. 


The report, which concludes by recommending a Bill to give legislative sanction to the 
scheme, contains many suggestions and recommendations in regard to the formation and 
management of a forest preserve which may be found available for our guidance in deal- 
ing with the wooded sections of Ontario, around the head waters of our larger rivers, 


when we are driven by force of circumstances to adopt a similar measure for their 
preservation. 


FORESTS EQUALISE THE TEMPERATURE. 


The Lapporis Annuels de Meteorologie Forestiere, the leading French authority on the 
subject, treating of the effect of forests’'on the temperature, point out that they tend 
to moderate the severity of heat and cold by equalising the temperature. In a country 


like ours, where both extremes prevail, according to the season, this is a speciully valuable 
function : 


‘‘In a forest the mean temperature is always lower than it is in a denuded country ; 
but the difference is less marked in winter than in summer ; the maximum temperatures 
are always lower, and the minimum temperatures are always higher. In a forest the 
reduction and increase of temperature always advances more slowly ; the temperature 
there is always more equal in the day, and in the night, between one day and another, 
and from season to season ; sudden changes of temperature, if they do not last long, do 
not make themselves felt, from all which we are warranted in concluding that forests tend 
to keep down the general temperature of a country. On the other hand, they tend to 
diminish the degree of sudden changes and to avert thunder storms.” 


Al ; 


FORESTS AND EVAPORATION.* 


In view of the fact that the highest scientific authorities are in accord as to the effect 
of forests in very considerably lessening the amount of evaporation, and so preserving the 
moisture and mitigating the effect of drouths, and that this opinion is fully borne out by 
statistics gathered from careful and elaborate observations in different countries, it is 
somewhat surprising at this late day to see the opposite notion put forward in the name 
of science by one holding a prominent official position. The utterances of Major Powell, 
Director of the United States Geological Survey, on this subject have perhaps attracted 
more attention than their intrinsic merits deserve, owing to their embodying a view so 
entirely contrary to the generally accepted conclusions of modern climatological research. 
Owing to the official position which Major Powell occupies, his observations are likely to do 
a good deal of injury to the cause of forestry by giving countenance to the idea that the 
clearance of mountain forests is an advantage rather than a detriment to cultivation, and 


supplying those who are 4nterested in denuding the country with a semblance of argument 
in favor of such a course. 


In the April number of the Century magazine for 1890 Major Powell has an article 
on “ The Non-Irrigable Lands of the Arid Region,” written with a good deal of descriptive 
power, and containing much valuable information. While admitting the general import- 
ance of forest preservation, both from an esthetic and utilitarian standpoint, he endeavors 
to show that ‘“ factitious reasons are given which detract from the argument for the pre- 
servation of the woods ”—having special reference to the point so frequently urged as to 
value of forests in diminishing evaporation and acting as a reservoir of moisture. On this 
subject Major Powell says : 


‘“‘In humid lands, where rivers flow on to the sea because they are not needed on 
the fields, the problems relating to the streams are of another character. There the floods 
are destructive, and every condition which favors their diminution is an advantage. 
Vegetation lives on water. The roots drink it, and the leaves return all that is unused to 
the air, where it may float away to form clouds in other regions. A vigorous plant will 
thus evaporate two or three hundred times the weight of its annual growth. Then a great 
tree spreads, through the agency of its leaves and branches, a vast surface to the air and 
the heat of the sun. Altogether no inconsiderable portion of the precipitation of a region 
is thus returned to the heavens, and so fails to find the rivers. The subject has been more 
or less studied, but it is complex, and the result cannot be simply stated, for the variables 
are many. Perhaps it is safe to say that from twenty to forty per cent. of the rainfall of 
a region may be dissipated in this manner. It is manifest that such a loss from the 
streams is of no small importance in a humid region, and it is for this reason that the 
preservation of mountain forests in such lands is often strongly urged. But when the 
streams have a value which increases with their volume, the economic aspect of the pro- 
blem is at once reversed. Researches on this subject made in the Wasatch Mountains and 
elsewhere by scientific men show that a great increase in the volume of the streams may 
accrue from the denudation of the mountains of their evergreen garments. There is still 
another condition which tends in this same direction. When the mountain declivites are 
grassy slopes, the snows of winter drift behind ledges and cliffs, and into great banks 
among the rocks, and they fill ravines and cafions, and are thus stored in compact bodies 
until they are melted by the summer suns and rains. But when forests stand on the slopes 


_the snows are spread in comparatively thin sheets, and great surfaces of evaporation are 


presented to the sun and the wind. For all these reasons the forests of the upper regions 
are not advantageous to the people of the valleys, who depend on the streams for the 
fertilisation of the farms.” 


*This article was kindly contributed by Colonel Pearson of Wales, England. His statements may be 
depended upon, as he was for a long period one of the chief forestry managers in India under the British 
Government. 
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The same utterly erroneous and unscientific view is presented in a paper by Major 
Powell, which appeared in the North American Review for August, 1889, entitled ‘‘The 
Lesson of Conemaugh,” dealing with the Johnstown flood. In this article Major Powell 
Says : 

oh In the construction of reservoirs in the arid regions there are important problems. 
not pertaining to humid regions. To a large extent the sources of the water are in high 
mountains, when the chief precipitation is snow, which, to some extent, stores itself in 
snow-banks and glacial fields, to be melted by the summer sun at the time when irrigation 
is required. The upper portions of these mountains are largely treeless—a condition 
favorable to the storage of snow. In a forest region the snows are evenly distributed 
over the entire surface, and are quickly melted when the summer rains and suns come ; 
but in a treeless region the snows are accumulated in great drifts in the lee of rocks and 
cliffs, and under the walls of gorges and cafions. Such great drifts are themselves stupendous. 
reservoirs of water, and artificial works are necessary only to control the flow properly 
and distribute the water at the places and times needed. Wherever the chief precipitation 
is snow, forests are a disadvantage if the waters are needed in the valleys below for irri- 
gation, for the forests keep the snow distributed over broad areas of ground, and expose 
it to the winds on their trunks, branches and leaves, so that altogether the mountain 
evaporation is enormously increased, as compared with the evaporation from snow-drifts 
and ice-fields.” 

In the first place it will be noticed that all this is mere theorising. Major Powell does not 
attempt to quote even a single isolated fact in proof of his absurd contention. There have 
been abundant instances in which mountains formerly well-wooded have been denuded of 
their forest-covering. The effect upon the streams has indeed been marked, but it has 
been the very reverse of the result which Major Powell’s conclusions would indicate. 
Instead of the volume of the streams having increased owing to the lessening 
of evaporation it has invariably diminished. If Major Powell had quoted a single specific 
instance in which the stripping of a mountain slope of its timber had resulted in the 
increase of the volume of water in the streams fed by the district formerly wooded, his 
theory might have been worthy of some consideration. But he does not attempt to do 
so. ‘The facts are too palpably against him. He speaks, it is true, in a very indefinite 
way of researches made in the Wasatch Mountains by scientific men, showing a great 
increase in the volume of streams as the result of denudation. But he neither mentions 
any names, nor gives any details or statistics to corroborate his assertion, which he could 
very easily have done, if any scientist of recognised standing had made any observations 
tending to confirm his theory. Oonsidering that Major Powell’s view is directly in the 
teeth of all practical experience and recorded observations of climatologists of note in all 
parts of the world, his failure to advance a single authenticated fact in support of his 
hypothesis ought to be sufficient evidence of the reckless, untrustworthy character of his 
statements. It is extremely to be regretted that mere random assertions, such as those 
above quoted, lacking even the merit of plausibility, should have obtained widespread 
circulation, as the official position of the author gives them a factitious and misleading 
influence. 

The weak point of Major Powell’s argument is apparent to anyone even slightly 


versed in the principles of forestry. It is true, of course, that trees and plants give off — 


into the air large quantities of moisture by evaporation. But while emphasising this 
point, the writer conveniently overlooks altogether the counteracting influence of vegeta- 
tion in shielding the soil from the fierce rays of the sun and the drying effects of the wind 


by which the direct evaporation from the ground is immensely lessened. Neither does 


he take into account the yet more important influence of forests upon the character of 


the soil itself, increasing its porousness and permeability by a network of roots, and © 
forming by decayed leaves and branches a humus, which after every rainfall becomes 


saturated, and forms a reservoir for the water which would otherwise flow rapidly away. 


What reliance can be placed in the opinions of a writer on forestry matters who is either — 


So ignorant or so disingenuous as altogether to ignore these most important functions of 
the forest in its relations to the soil and climate? If Major Powell’s unsupported asser- 
tion of the effect of denudation on the Wasatch Mountains in swelling the volume of the 
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streams has any basis of apparent fact whatever, it is no doubt founded upon inability 
to distinguish between the temporarily increased volume of the streams during the spring, 
resulting from the clearing of the uplands and the ordinary flow during other seasons, 
The increased rapidity with which the water flows away in spring after a country has 
been cleared of its woodlands is a matter of common observation. But this rush of water. 
which swells the streams at certain seasons is always attended by 2 considerable diminu- 
tion of the current during the greater portion of the year. 

The following, from ‘A Manual of Forestry” by Prof. William Schlich, Ph.D. of the 
Royal Indian Engineering College, late Inspector-General of Forests to the Government 
of India, is a conclusive answer to Major Powell’s notion as to the increased amount of 
evaporation in wooded regions, 

EVAPORATION, 


Owing to the lower temperature, the greater humidity of the air, and the quieter 
state of the atmosphere, evaporation must be considerably smaller in forests than in the 
open. This has been conclusively proved by direct observations. Those made in Bavaria 
and Prussia show the following results : 


Quantity of water evaporated from a free surface of 
water. Height in inches. 


Less in forest, expressed in per 
2 cent of the total quantity evapo- 


oS es 
Stations. | In the open. In forest. Less in forest, rated in the open. 
Bavarian ....... hideh 623.08 | 8.61 —14.92 =63 
ETUGSIAN 6 4. 00'| 13.16 5.98 | — 7.18 —55 
Mean. ...... | 18.34 | 7.29 | 11.05 | —60 


These data show that evaporation in the forest was only two-fifths of that in the 
open country. ; 

The effect of this action is that of the water which falls on the ground in a forest, a 
considerably larger proportion is secured to the soil than in the open. That water is 
available to be taken up by the roots, while any balance goes to the ground water and 
helps to feed springs. Of considerable importance in this respect is the covering of forest 
soil. Dr. Ebenmayer’s observations on this point, extending over five years, show the 
following results : 


Water evaporated from soil in the open........... SEE Se a ea Renee =100 parts: 
Evaporation from forest soil, without leaf-mould .................000085. seal Jie es pias 
c ce wath fl) laverton leat moma) Wie ie ih.../atd oy aes cae 5 One 


In other words, forest soil without leaf-mould evaporated less than half the water 
evaporated in the open, while forest soil covered with a good layer of humus evaporated 
even less than one-fourth of that evaporated in the open. The result of these peculiarities 
is, that, at any rate up to a certain elevation, the forest soil retains, after allowing for 
evaporation, more water than open soil, although some 23 per cent. of the rainfall is 
intercepted by the crowns of the trees. In order to illustrate this, the following table, 
~taken from Dr. Weber’s calculations, is inserted, as it draws the balance of rainfall over 


evaporation, acording to elevation ; it is based upon the Prussian observations : 
hay a ES d : 


| | 
| Excess of rainfall over evaporation, in Percentage of rainfall which 


inches. evaporated. 
Altitude of stations | — — 
in feet, In the open. | In forest. In the open. | ln forest. 
(Tee RO SSE ES ar ee aE panes ies A Behe PL Na aS NE ne ee aC EE) pe, 0 See 
0-328 | 12.02 12.32 | 55 | 37 
828-656 12.69 13.84 | 53 30 
984-1312 12.20 | 17.65 58 25 
1969-2297 36.96 30.79 22 3 
2540 | 47,10 | 43.08 15 9 
3050 | 56.77 46.34 19 : il 
This table shows that the balance of water retained by the soil increases rapidly with 
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altitude, and that the evaporation in mountain forests may be reduced to about 10 per 
cent. of the rainfall. If it be remembered that the moisture is most effectually preserved 
in forests, it will easily be understood why the mountain forests have from time 
immemorial been looked upon as the preserver of moisture and feeders of springs. No 
doubt a certain portion of the water is again taken out of the ground by the roots of the 
trees and evaporated through the leaves. The quantity thus consumed is not known at 
present, but it cannot be more than 12 inches, the total quantity available in plain forests, 
and probably it becomes less with elevation, so that a considerable balance remains avail- 
‘able in hill forests for the feeding of springs. 


MECHANICAL EFFECT OF FORESTS. 


The mechanical effect of forests makes itself chiefly felt in regard to the distribution 
of the rain-water, the preservation of avalanches, and the moderation of our currents. 


FEEDING OF SPRINGS AND RIVERS. 


Most of the rainwater falling on a bare slope rushes down into the nearest water 
course in a comparatively short time, thus causing a rapid rise in the level of the stream. 
Only a comparatively small portion sinks into the ground, so as to become available for 
the feeding of springs. Of the rain falling over a forest, close on one-fourth is intercepted 
by the crowns of the trees, and the other three-fourths fall upon a layer of humus, which 
possesses a great capacity to absorb water and to retain it for a time. It has been shown, 
for instance, that mosses of the species Hypnum, which grew under the shade of conifers, 
can absorb up to five times their own weight in water, and peat mosses of the genus 
Ephagnum up to seven times, while the leaf mould to be found in a middle-aged, well 
preserved beech wood can absorb and retain for a time a rainfall of five inches. Part of 
the water thus absorbed penetrates into the ground, and becomes available for feeding 
springs, while the rest gradually finds its way into the nearest stream. In this manner, 
well preserved forests must have a decided effect upon the sustained feeding of springs 
and the moderation of sudden floods in rivers. When, however, the humus has been 
saturated with water, and rain continues, the effect of forests as regards inundations 
must cease, because the additional water follows the laws of gravity and finds its way 
into the valleys. Hence, the effects are of limited extent, a matter which has frequently © 
been overlooked in discussing the subject. In order to moderate inundations to any 
appreciable extent, it would be necessary to keep a very large proportion of the catch- 
ment area under forest, and even such a measure would only aftord protection to a 
limited extent. } 


PROTECTION OF THE SOIL. 


Water rushing down a bare slope possesses a great mechanical power, by means of 
which it loosens the soil and carries it down hill. In this way, landslips are often 
caused, ravines are formed, and fertile land situated at the foot of the ravines may be 
covered with silt and rendered valueless. Frequently the debris collects in rivers and 
forms obstructions which are followed by a diversion of the bed and erosion of fertile 
lands. The rate at which this process proceeds, depends on the geological origin and the 
formation of the surface, the less binding the soi], and the looser the formation, the 
greater will be the damage. If on the other hand, a slope is covered with a well pre- 
served forest, the roots of the trees, and the layers of humus keep together and protect 
the soil against the action of the water; besides, the crowns intercept and retain at any 
rate for a time, a considerable portion of water which reduces its velocity and force, or, 
at any rate, divide it into numerous small channels. The beneficial effect of tree vegeta- 
tion in this respect can be observed in most mountain ranges, and especially in the Alp 
from France to Austria. Wherever in those parts extensive deforestations have take 
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place, the consequence has been the gradual formation of a series of torrents in all places 
where the surface did not consist of hard rock; the debris brought down has covered 
more and more fertile land at the base of the torrents, and this evil has grown to such an 
extent, that not only in France, but also in the other Alpine countries, great efforts are 
now made to re-afforest the denuded areas at a great outlay. When once the evil has 
been created, immediate afforestation is not possible ; it must be preceded by the con- 
struction of dams, dykes, walls, etc. to steady the soil until the young forest growth has: 
had time to establish itself and once more to lay hold of the surface soil. The impor- 
tance of maintaining a complete cover of vegetation in all such cases was recognised 
many years ago, so that already in the middle ages, so-called “ Protection Forests ” 
existed, which the then existing laws protected against devastation. Although the 
effect here described is perhaps most complete in the case of a well-stocked forest, similar 
effects can be produced by covering the soil in other ways, as, for instance, by a dense 
growth of heather, by turf, etc. 


Forests protect the soil, not only in the hills, but also in the lowlands, wherever it. 
consists of so-called moving sand, along the sea coast as well as in the interior of coun. 
tries. The action in this case is due partly by keeping the soil together through their roots, 
by the formation of humus and the retention of moisture. In this way the Landes 
of France, have, from a dreary waste, been converted into extensive forests intersected by 
cultivated fields. 


PROTECTION AGAINST AVALANCHES. 


Although most avalanches in the higher hills originate above the upper limit of tree 
growth, there are many cases where the presence of a well-preserved forest protects 
towns and villages lying below them, by preventing the formation of avalanches, or by 
stopping their forward movement and increase as long as they are yet small. Hence, 
many forests in the Alps are maintained as a protection against avalanches. 


TREES IN CITIES. 


Much has been done to beautify and render attractive our cities and towns by the 
planting of trees on the streets. But much better results would be obtainable if opera- 
tions were conducted in a less hap-hazard fashion, if more attention were devoted to pre- 
serving the trees when planted from destruction, and in particular preventing them being 
sacrificed to the supposed needs of business or public convenience. It must have been a, 
source of regret to every lover of nature in Toronto, to notice how needlessly and wan-. 

_tonly rows of large, healthy and well-developed shade trees have been cut down oa one 
thoroughfare after another, because they interfered in some slight degree with the laying 
down of a granolithic sidewalk or a block pavement, or because stores took the place of 
houses in the neighborhood. In the great majority of these cases, the trees could have 
been saved by some slight deviation from the hard-and-fast rule of official uniformity and 
precision. But, no, the terms of the contract must be carried out to the letter, and the 
trees that have stood for a generation, a joy and beauty to the neighborhood, giving a 
glimpse of the freshness and bloom of nature amid the city’s dust, and roar, and smoke 
are sacrificed to official stupidity |! 
| Toronto has been, perhaps, exceptionally favored in the past as a city, where a few 
Minutes walk from the business centre in almost any direction will bring you to streets 
well shaded with trees. But the process of modern “improvement” has been carried 
on with little regard to the preservation of this attraction, and in the more central parts of 
‘the city, the debatable land between the distinctively business and residence locali- 
ties, the ravage has been. great, and for the most part wholly unnecessary. There is 
no reason why, in widening sidewalks, or laying down new pavements, a clear space 
Should not be left around any trees which stand in the way. <A few breaks in the 
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rigid uniformity of the work would be of trifling importance in comparison to depriving 
the locality of the grateful shade and verdure of the trees. 1s to the practice of clear- 
ing away the shade trees whenever a street changes its character, and offices and stores” 
take the place of private residences, it is equally stupid and unnecessary. There are, of 
course, businesses of such a nature that they require a clear frontage such as wholesal e 
warehouses and the larger retail stores upon main streets. But so far as nine-tenths of 
the business places on the side streets are concerned, the clearance is a wanton, needless act 
of vandalism, undertaken in deference to a conventional notion that a street planted 
with trees does not look like a commercial locality. A pleasing exception to the preva- 
lent idea is afforded by the upper portion of Scott street, in the heart of the business / 
centre of Toronto, where contrary to the usual practice, a row of shade trees have been : 
spared—a green oasis amid the surrounding wilderness of brick and mortar, and which | 
affords a grateful rest to the eye, and a refreshing contrast to the lines of bare, unshaded — 
streets around. It is to be regretted that the work of destruction has been adlowed to” 
proceed so far without any organized public protest against the official vandalism that 
is doing much to deprive Toronto of the charm of its well-shaded streets. 

In addition to causeless destruction of trees at the caprice of city officials, there are | 
other evils which threaten shade trees in crowded localities which demand more attention — 
from those interested in civic matters than they have received, Prof. H. Marshall - 
Ward, in a recently published article in the Vew Keview, deals with the question of how — 
to grow trees to the best advantage in the crowded cities of the Old World. Though 
his paper deals mainly with conditions which exist here only to a limited extent, it con- 
tains many suggestions which might be advantageously studied by Canadian municipal 
rulers. The writer comes to the conclusion that evén in cities like London, Birmingham, - 
Manchester and Liverpool where the atmosphere is polluted with gas and smoke, and 
darkened with soot and fog, much more might be done in the direction of increasing the 
number and variety of trees and flowers on the streets. He points out that there is a_ 
great difference in the susceptibility to injury from unfavorable atmospheric conditions _ 
in the different varieties. Coniferous trees are not nearly so well able to stand these — 
conditions as the balsam poplar, black poplar, alder, sycamore, and some others, nor can — 
the oak, beech, or birch long continue the struggle. 


The chief point he wishes to make plain is that, at all events, in the smaller and | 
more open English towns, many more varieties of trees will grow than have yet been 
tried, and that here, at any rate, “every effort ought to be made to plant some of the : 
many beautiful North American and other foreign trees that can now be obtained, and 
are known to be capable of easy cultivation in such localities. Moreover, there can be no } 
doubt that much is to be done in this direction in London and other large cities in spite 


of crowded dwellings and periodical fogs.” . 


Professor Ward then points out some causes for the frequent failure of town trees 
which do not lie in the unsuitability of atmospheric conditions, and his words show that 
municipal authorities often work in England pretty much as they do in America, Town” 
trees are “ fixed, when young, in a hole, probably filled with good soil, and this is care- 
fully covered in, the young trees suitably staked and protected, possibly the soil round 
the base of the stem covered with a grating, and the result is—failure! True, it often 
takes several years to accomplish this striking result, but its inevitableness is none the 
less assured. While the tree is young, and its root-system is revelling in the pocket of 
good soil, provided with the overhead grating which ensures a supply of rain-water and) 
air, and it may be of manure also, all goes well, and the head of foliage above is able to 
make the most of what sunshine there is and to manufacture the substances which suppl 
the wood, new buds, new roots, and, possibly, even flowers. But the time comes when 
the pocket of soil is exhausted by the roots and they put out spreading threadlike root] 
lets to explore the soil around. And now comes the critical period ; these young rootlets © 
are covered with myriads of extremely fine hairs, and these delicate root-hairs are thé) 
only organs which absorb the water containing small quantities of substances such a 
salts of potash, lime, nitrogen, phosphorus, etc,, in solution, and they are utterly incap 
able of performing this work of absorption in the absence of oxygen. Now, what art 
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the usual conditions of affairs in the streets of a town? Even supposing these new 
spreading rootlets have good soil around them, and soil which is porous and deep, the 
rule is, that a practically hermetically sealed layer of flag-stones or asphalt lies above 
them, and their only chances of obtaining water and oxygen are through the grating and 
soil close to the stem. No doubt, the most is made of this, and the tree goes on for 
several years, doing better than if the flags or asphalt came up close to the stem. How 
often does it happen, however, that the new rootlets have nothing better to spread in 
than old brick rubbish or barren gravel ; or, far worse, a soil which is saturated with the 
poison from leaking gas-pipes ?” 


Even sanitary applances have an adverse effect upon town trees, for “the neighbour 
ing sewers may be taking off, as fast as they can, the water from soil round the roots ; or 
the case may be otherwise, and the stagnant water, standing too long at the roots of the 
tree, deprives them of the oxygen necessary for their life and lowers the temperature 
beyond a minimum they could temporarily withstand. What has been stated so far is 
enough to show that the wonder is not that trees so often fail in the streets of our cities 
and large towns, but that the interminable and dreary rows of planes, elms and limes 
that are planted ever come to anything at all.” The author then notes the injuries which 
may come to town trees through the impact of vehicles, the gnawing of dogs and horses 
and the pranks of boys, and the danger of selecting, for street-pl!anting, trees which send 
out long, straggling, superficial roots, running just under the pavement or road, because, as 
these roots thicken with increasing age, they lift up the flag-stones or other pavement, 
and, becoming a source of damage and danger to the street, are likely to be injured them- 
selves by passing feet and wheels. The comparative brittleness of the limbs of different 
trees should also be considered before planting; and, after planting, proper methods of 
pruning or otherwise treating a tree which is in delicate health or has suffered external 
injury should be determined. 

Although, says Professor Ward, for one reason or another, “the dak, ash, birch, beech 
and some others of our forest trees are unsuitable for town-planting, this is no sufficient 
reason for flooding London with planes, and planes only, as if no such trees as robinias, 
jlaburnums and American oaks, ashes, walnuts, maples, etc., existed. Moreover, there is 
every reason to predict success for trees as yet undreamt of as town ornaments. Let 
those in authority try some of the hardy magnolias—say J. acwminata, probably one of the 
best town trees—and extend their experiments to such as the robinia, the laburnum, the 
tulip-tree, the mulberry, fig, catalpa and the beautiful maiden-hair tree of Japan. The list 
might also include the almond, black walnut, and various species of sophora, kolreuteria, 
cercis, gymnocladus, acer, rhus, tilia, liquidambar, ete. Some judgment would have to be 
exercised in the matter, of course, but probably all of the trees here mentioned would 
succeed if properly planted. . . . As regards poplars, ashes, alders, pavias, limes, gleditsia, 
horse-chestnuts, thorns, etc, . . . I will simply remark that these and many more can be . 
placed in the list of trees and shrubs fit to be planted in large towns and cities; some, of 
course, are more fit for our cleaner and less smoky country towns, but mauy would resist 
the evil influences of a London atmosphere if properly planted and cared for.” 


According to the United States census returns, Chicago has a total length of 2,048 
miles of streets of which 1,200 miles are lined with shade trees. Allowing 528 trees to 
the mile which would leave an average space of twenty feet between them, this would 
give a total of 644,600 trees, which at an estimate of $10 per tree, shows the sum of 
$6,446,000 invested in shade and ornamental trees, The trees planted out seldom cost 
less than $5 each, and some notable specimens have cost as high as 50. 


An article published in the Chicago Mews gives the following interesting details 
regarding the planting of shade trees, and the varieties which have been found most desir- 
able for the purpose. 


These trees being set out by private individuals, on land invested in the city, are too 
often allowed to grow without pruning or attention, and oftentimes are not the thing of 
beauty that they might be if properly attended to. The recent idea of Ald. Vierling of 
planting and caring for shade trees by public officers would be excellent if one could only 
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hope that butchers would not be employed instead of foresters. There are many reasons 
why private effort cannot possibly arrive at the best results. One of these is that each 
owner acts solely on his own notions and the resuit is trees from | to 2 feet in diameter 
and 20 to 30 feet high in one place, while right next them are trees not over 10 feet high, 
then another size and so on. 


Another serious difficulty is, one will plant an elm, another a maple, still another an 
ash. <A few will still set out, because they cost next to nothing, a white willow, cotton- 
wood or poplar. Now all these may be good in their way and place, but for purposes of 
street trees there is nothing gives so much satisfaction as the planting of one kind of tree 
on a street and reasonably near the same size of tree. 


A street to be well treed should have them uniform in'size, tall enough for the first 
set of branches not to interfere with the light from the street lamps and far enough apart 
to allow sun and wind full play on the streets. 


TREES FROM THE Woops. 


Tree planting of early Chicago was almost exclusively confined to what are called soft- 
wooded trees, like the cottonwood and poplar, that will grow if stuck in the ground as 
mere poles. The Lombardy poplar was once very common and really the first trée planted 
of which there is any record, standing in serried rows like soldiers on parade. Some yellow 
ozier willows and the cottonwood was the sum total planted while Chicago was still buta 
swamp. An elm was then a rare tree and thought bad to transplant, which it was with 
the rude methods employed in the work at that time. When a little more care in planting 
was given, our noble American elm, became the tree, and but for its liability of attack 
from the red spider in dry times and fungus that browns the leaves it certainly is a grand 
street tree for a natural soil like that of this city. 


Besides the elm, the ash, the linden, a few maples and an occasional birch are those 
planted from the woods. A good size to plant and one that can be brought into a better 
uniformity and more certain of success should have a bole a foot from the ground of from 
6 to 8 inches in diameter. 


NURSERY-GROWN TREES, 


With the vast street-tree planting mania of this city there should be a dozen nurseries, 
each with a good supply of shade trees from 3 to 6 inches in diameter. But there is not, 
and probably the cause is to be found in the mania for large trees and impatience of wait- 
ing for smaller ones to grow. But the fashion in this respect is changing, and lots of people 
would now buy good nursery trees, if there were only enough of sizeable ones for the pur- 
pose. The advantage of nursery-grown trees is clean, uniform, straight boles, with tops 
in proportion that need no lopping off of branches at the time of planting. Such trees can 
be easily kept in subjection, so that if planted of one size and one kind of tree in lengths 
of streets sufficient for effect, there is no reason why the streets of Chicago should not be 
as attractive as the far-famed boulevards of Paris were under Baron Haussmann. 


With the advent of nursery-grown trees we would get the advantage of a greater 
variety and among them the finest street shade trees in existence. It is scarcely worth while, 
however, to try these without giving them a better soil than blue clay or lake sand to 
grow in. As a good tree once planted will last a lifetime even of the oldest a little extra 
expense in soil should not be objected to. 


Or THE MAPLEs. 


Soft maple should never be planted as street trees. The miserable white cotton scale 
is bound to attack it every few years and while it may not kill outright, when so attacked 
it is a nuisance hardly bearable. Wier’s cut-leaved maple is a more ornamental tree and 
seems to escape the scale, The hard maples, including the scarlet and sugar maple, are 
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splendid street trees, but to do well must have good, loamy soil. The English and Nor- 
way maples are the best of all, the leaves being larger—almost like a sycamore—and on 
high, gravelly ground are simply faultless as street trees. One good feature about the hard 
maples is that they do not grow out of shape and straggly—at least not until they get 
very old. 


THE ASH AND THE LINDEN. 


Ash make fair street trees—shade not too dense, which is of great importance, and is 
one reason why large-leaved trees are better than very small-leaved ones. .This is well 
illustrated by that noble tree, the buttonwood, which unfortunately, although making so 
good a street tree in St. Louis, for example, is of no use for us. 


The American linden is of goodly size in the leaf, a compact grower and well adapted 
for astreet tree. Plants raised in a nursery have stems as straight and clean as a whip- 
stock. Its flowers also diffuse a delightful fragrance for a few days. It bears transplant- 
ing well, and is not so particular as to soil as some trees. 


BrircoH AND ELM, 


Birch is hardly the thing for street trees, but for a single specimen on the lawn they 
are grand, particularly the cut-leaved variety, These belong to the small-leaved trees, and 
the shoots are a dense mass of twigs. It is a tree that bears trimming famously, so that 
it can always be kept within bounds. Good examples of trees kept pruned may be seen 
on Drexel boulevard. 


For a majestic tree, standing out all alone where its branches have full sway, the 
American elm has no equal. Asa street tree, planted as they are with us from the woods, 
they are rarely of a uniform growth. Some have nearly upright branches, others almost 
drooping. Still, take it all in all, save for the summer browning of the leaves, it makes a 
grand street tree. Of the European varieties there are not enough grown to have had a 
good trial as yet. 


THe AsH-LEAVED MAPLE AND CATALPA. 


Negundo, or ash-leaved maple, is not infrequently planted, and sometimes can be seen 
in pretty outlines. But it is not a good street tree, its shade being far too dense. Besides, 
from some cause or other, its foliage often gets in bad shape toward the end of summer. 
They were very bad in South Park last summer. 


From its very large leaves the catalpa is an attractive tree, but more suitable for a 
lawn than a street tree, although some few have been planted for the latter purpose. The 
only one that will stand our climate is the speciosa, which is a native of Illinois and 
Missouri. The southern species first planted here could not stand our climate. 


THE Horse OHESTNUT. 


The horse chestnut, that does so well for a street tree in the east, is useless for the 
purpose here. While it may not die, its growth is so provokingly slow that it takes a 
lifetime to get it to twenty feet in height. The American buckeye, while of no use for a 
street tree, is an admirable inside low tree, lovely when in flower. 


OtTrHER Kinps THAat HAveE BEEN TRIED. 


In wandering about the city one may come across other varieties that have been tried 
on a small scale, but they are hardly worth imitating. The white willow is one, but it is 
too littery a tree for the present day. Of the golden willow there are a few left, but it is 
a gnarly, crooked, useless tree. A few silver-leaved poplars may be seen, but they are fit 
only for the wilderness. The bird cherries have been tried, but they are too small and of 
no particular value. The alder is another that is of no use except for a wet spot. 
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PRACTICAL FORESTRY ON A SMALL SCALE. 


It is perhaps unfortunate that the term forestry in its general acceptation has come 
to signify the preservation of a due proportion between wooded and cleared land over a 
large tract of country. Those who take any interest in the matter at all are apt to think — 
of it as a science intended in its practical application to bring about far-reaching and 
general results on a grand scale in the modification of the climate and the conditions of © 
the soil, and to lose sight of its bearing upon the concerns of the individual farmer or — 
land-owner. They do not understand that the same principles of forest management, 
which brought to bear over an extensive region will result in safeguarding the interests 
of the future and securing the national prosperity, will if applied to the individual holding, 
prove of material advantage. Neither does the management of a farm in accordance with 
the principles of forestry necessarily involve a present outlay in the hope of a return on 
the investment in the moreor less distant future. In fact in many cases it need not 
entail the labor and expense of replanting. Where there is still a portion of the farm 
under timber, the farmer can apply forestry principles to its management to his great 
pecuniary benefit simply by judicious selection in cutting and protecting the young trees 
from the inroads of cattle. 


Forestry is simply the art of making the land devoted to wood-production yield as 
much as possible to the acre, and by intelligent care providing for the perpetual reproduc- 
tion of the crop. Its practice demands no elaborate scientific study or technical know- 
ledge other than that gained by observation from a common-sense point of view. The 
farmer who wishes to preserve his timber with an eye to the future, will readily under-— 
stand the wastefulness of promiscuous chopping on land not intended to be thoroughly 
cleared and turned to account for agricultural purposes. It needs no book learning to 
teach him that the economical and prudent course is to thin out such spots as may be 
overcrowded, so that some of the trees have not space to attain their full development, 
and thus leave the remaining timber room to grow; or that in case the woods are already 
thinned out sufficiently the proper policy isto take a tree here and there, choosing the 
oldest or those of the least valuable varieties instead of narrowing the limits of the wood- 
lot by making a clearance in one place, 


. By a little thought and prudence in this matter the farmer can continue to draw his 
supplies of fuel from his corner of bushland without diminishing the source of future 
supply, and in acorresponding degree depreciating the value of his farm. But if in 
addition to this he sees fit to plant valuable varieties of timber the demand for which is 
certain to increase, even though he may obtain no direct money return, the value of the 
land will be augmented year by year with the growth of the young trees. 


On many farms there are waste and barren patches wholly or partially cleared whlch 
not being good agricultural land are non-productive, excepting in so far as they are utilised 
as pasture-land. If these were planted, or even enclosed, and alllowed to grow up in 
second growth, they would in a comparatively few years prove a valuable source of | 
revenue. Whatcan be done to utilise such spots is shown by the following notable — 
instance taken from the columns of Garden and Forest, a New York publication. After © 
speaking of the numerous cases in which untillable land was allowed to lie waste, and 
pointing out that by permitting timber to grow up such areas might be a source of profit — 
to the owner, the writer, Mr. H. B. Ayres, goes on to say: 


One such lot, which seems characteristic, was found in Warren County, New Jersey, — 
in the Pequest Valley and is a fairexample ef what may be expected on muck land that 
produces only sedge-grass and wild rose-bushes when cleared and pastured, Some of the 
notes of most general interest are here given. The soil is muck, from one to four feet — 
deep. The subsoil is drift redeposited by a post-glacial lake near its eastern shore, and 
consists of sand and clay irregularly bedded, with some “hard pan.” A spring brook 
flows through the tract. The surface of the water in the brook is above the surfaze of 
most of the subsoil, and supplies the soil with abundant and constant moisture, except 
during unusual deocihe 
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Prior to 1858 this lot of seven acres has been continuously depleted of tree-growth and 
burned over. At this date a few defective trees, say twenty, were standing, with about 
half of the tract in coppice of maple and ash, the remainder being occupied by sedge- 
grass, rose-bushes and scattering seedlings. The whole young growth was then cut off, 
and during the next ten years it was burned over every spring to reduce it to pasture. 
In spite of the fire and pasturing, the young growth gradually developed into a complete 
cover. The maples, starting freely among the sedge-grass, were at first eaten off bv the 
cattle, but dense clumps and belts of rose-bushes annoyed the cattle, and, finally, with 
blackberry vines, formed so dense a hedge near the adjacent cultivated land that the 
cattle seldom penetrated into the young growth of trees. 

The last places to be covered were two very wet spots (where the seedlings at last 
started on decayed logs, sending their roots down a foot or two to the soil, as the logs 
rotted away), and the higher ground that was never overflowed. The latter was most 
grazed by the cattle, and was only covered by seedlings after the cattle were hedged out. 
The trees are thus not all of one age ; some are from the seed, others are sprouts from the 
small stumps left from browsing. The trees near the “fail places,” or those places last 
covered, started up very limby, and are now very much shorter than those densely grown 
from the first. The species foundon this lot were red maple, black ash, swamp white 
oak, pin oak, sycamore, white birch and white elm. The red maple is throughout the 
most numerous, and in the parts most subject to overflow is only accompanied by a few 
ash and elm. The oldest of the trees are now about thirty years, and the youngest 
fifteen years. The greatest space between trees is twenty-five feet and the average is 
about seven feet. 

The growth on the whole tract is vigorous, and the crown cover is yery nearly com- 
plete. The trunks of the best trees are free from live limbs toa height of thirty feet above 
the ground, and are now nearly smooth, though a few dead branches are still adhering 
near the lowest live limbs. Many inferior trees are dead and sickly from overcrowding, 
but the remainder will be the better for their death. All the leading trees are vigorous. 
It is noticed that the white birch and swamp white oak are rapidly overtopped and 
killed by the red maple. The elm holds its own with difficulty, while the ash, in 
damp spots, where there is more space, seems to equal the maple, and will eventually 
overtop it. ) 

An area was selected that seemed to represent fairly the average of the whole 
tract. The measurements on this acre showed the average to be as follows: Number 
of trees per acre, 901; height, 48 feet; diameter, 6 inches on stump, and 5 inches 
breast-high ; contents, 4.1 cubic feet per tree, or 3,685 cubic feet per acre ; merchant- 
able wood, 3.4 cubic feet per tree, or 30.6 cords per acre. 


TABLE OF GROWTH. 
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The value of this land at the time attempts at clearing were abandoned in the 
year 1868 was not more than ten dollars per acre. To-day the market value of the 


wood-growth alone is $30 per acre. 
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The reader will observe that in this case all that was done was to leave nature to do 
the work of re-forestation unmolested. If in addition the owner had chosen to re-plant, 
choosing the best, most profitable or quickest-growing kinds of trees, the value of the 
timber would have been far greater. 


There is a suggestion for Canadian farmers as to a profitable source of revenue in the 
following. Post material is continually growing scarcer in Ontario, and before such a 
crop could arrive at maturity the price is certain to be considerably higher than at 

resent. 
i Mr. Waldo F. Brown writes to the Country Gentleman that the black locust can be 
profitably planted for posts, at least in Ohio. He asserts that farms have been sold there 
at from $20 to $30 an acre, which, if planted in locust-timber, would yield several hun- 
dred dollars an acre in posts within twenty years, and then would make a second harvest 
quicker than the first grew. He cites an instance of a ten-acre grove which was cut off 
between 1860 and 1870 and then sold for posts. How much this first cutting brought 
could not be ascertained, but it was certainly profitable. In just eleven years after the 
present owner began to sell posts from the second growth, and he has since had a regular 
income every year. Between 1879 and 1883 he cut 6,608 posts from the ten acres which 
brought $991, or an average of fifteen cents a post, and ever since then he has cut and 
sold large quantities. For ten years past this land, which is a steep hill-side unfit for 
cultivation, has yielded more profit than the remaining ninety level acres of the same 
farm which have been under cultivation. In another case a row of thirty-three locust trees, 
which had been planted along the north line of a farm for twenty rods, was cut after 
having grown twenty-five years. The harvest was 400 good posts, worth twenty-five 
cents, 600 fence-stakes, worth five cents each, and en »ugh wood to pay for cutting and 
splitting the posts. From the second growth of this grove the owner has cut all the 
posts needed to keep the fences on his farm of 150 acres, and he has now 200 posts sea- 
soned for future use. These trees occupy only a quarter of an acre of land. How long 
one planting of locust-timber will continue to yield crops no one knows. As soon as a 
grove is cut off it begins to send up a new crop, which grows rapidly, and will be large 
enough for post timber some years sooner than such timber could be grown from seed. 
Mr. Brown once examined a grove of two acres on which the trees had been cut eleven 
years before, and found that each stump had thrown up from three to seven sprouts, the 
largest of which were then being cut. This thinning process went on for several years, 
until all but one of these sprouts to each stump was cut, and then enough trees were left 


to make a dense forest. In the thirteenth year after the original cutting 400 posts were 
cut from two acres. 


It is in the line of urging individual effort and acquainting the masses of the people, 
more especially the farmers, with the rudimentary, common-sense principles of managing 
timber-producing land or land that should be devoted to that purpose, that forestry will 
for some time to come find its principal sphere of utility. On this phase of the subject 

we cannot do better than quote the following from an able paper read by Mr. Gifford 
Pinchot at the latest meeting of the American Forestry Association : 


“The spirit of the recent Swiss forest-legislation is one which must permeate our 
own coming forest-laws if they are to win that acceptance with the people without which 
they must be worse than useless. It has been summarised as follows by Professor Lan- 
dolt : ‘Our forest-laws are intended to work more through instruction, good example and 
encouragement than by severe regulations. This method is somewhat slower than one 
which should involve more drastic measures, but the results achieved are more useful and 
lasting. When forest-proprietors do something because they are convinced of its utility, 


it is done well and with an eye to the future; but what they do under compulsion is done © 


carelessly and neglected at the first opportunity. What they have come to learn in this 
way, and have recognised as good, will be carried out, and that better and better from 
year to year.’ This homely statement of the great Swiss forester is full of the wise mod- 
eration of a man conscious of the dignity of his work. Successful forest-reform, here as 


there, must be a growth from the education of the people, finding its expression in laws 


which respect both the needs of the forest and the needs of the people, and which waste no 
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time in mistakes. Such legislation is respected, because it is capable of being enforced. 
The results of it are so large, it is so surely a part of the future, that the friends of fores- 
try in America ought to work tor it with the steady vigor of men who know they are 
going to win.’ 


THE TREES OF BRITISH COLUMBIA. 


Mr. Julian Ralph, an able American writer, in a paper descriptive of the great 
natural resources of the Province of British Columbia, gives an interesting survey of the 
forest products of our Pacific domain, and the growing timber industry of that region. 
From the following extract it will be seen that the forests of British Columbia differ very 
greatly from those of Eastern Canada in their characteristics. It is to be hoped that 
these vast sources of national wealth and prosperity just being opened will not be wasted 
as recklessly and improvidently as has been the case in other portions of this continent. 
The British Columbians should learn from the experience of older-settled communities 
which are now undergoing the disastrous consequences of indiscriminate forest destruction, 
and not wait until the greater part of the mischief has been done before an measures 
to preserve the sorry remnant of their forest wealth. 


“T enjoyed the good fortune to talk at length with a civil engineer of high repute 
who has explored the greater part of southern British Columbia—at least in so ‘far as its 
main valleys, waterways, trails, and mountain passes are concerned. Having learned not 
to place too high a value upon the printed matter put forth in praise of any new country, 
I was especially pleased to obtain this man’s practical impressions concerning the store 
and quality and kinds of timber the province contains. He said, not to use his own 
words, that timber is found all the way back from the coast to the Rockies, but it is in 
its most plentiful and majestic forms on the west slope of these mountains and on the 
west slope of the Coast Range. The very largest trees are between the Coast Range and 
the coast. The country between the Rocky Mountains and the Coast Range is dry by 
comparison with the parts where the timber thrives best, and naturally the forests are 
inferior. Between the Rockies and the Kootenay River cedar tamaracks reach six and 
eight feet in diameter, and attain a height of 200 feet not infrequently. There are two 
or three kinds of fir and some pines (though not very many) in this region. There is 
very little leaf-wood, and no hardwood. Maples are found, to be sure, but they are rather 
more like bushes than trees to the British Columbian mind. As one moves westward the 
same timber prevails, but it grows shorter and smaller until the low coast country is 
reached. There, as has been said, the giant forests occur again. This coast region is 
largely a flat country, but there are not many miles of it. 


“To this rule, as here laid down, there are some notable exceptions. One particular 
tree, called there the bull-pine—it is the pine of Lake Superior and the East—grows to 
great size all over the province. It is a common thing to find the trunks of these trees 
measuring four feet in diameter, or nearly thirteen feet in circumference. It is not 
especially valuable for timber because it is too sappy. It is short-lived when exposed to 
the weather, and is therefore not in demand for railroad work ; but for the ordinary uses 
to which builders put timber it answers very well, 


“There is a maple which attains great size at the coast, and which, when dressed, 
closely resembles bird’s-eye maple. It is called locally the vine-maple. The trees are 
found with a diameter of two and a half to three feet, but the trunks seldom rise above 
forty or fifty fees. The wood is crooked. It runs very badly. This, of course, is what 
gives it the beautiful grain it possesses, and which must sooner or later find a ready 
market for it. There is plenty of hemlock in the province, but it is nothing like so large 
as that which is found in the Kast, and its bark is not so thick. Its size renders it ser- 
viceable for nothing larger than railway ties, and the trees grow in such inaccessible 
places, half-way up the mountains, that it is for the most part unprofitable to handle it. 
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The red cedars—the wood of which is consumed in the manufacture of pencils and cigar- 
boxes-—are also small. On the other hand, the white cedar reaches enormous sizes, up to 
fifteen feet in thickness at the base, very often. It is not at all extraordinary to find 
these cedars reaching 200 feet above the ground, and one was cut at Port Moody, in 


clearing the way for the railroad, that had a length of 310 feet. When fires rage in the: 


provincial forests, the wood of these trees is what is consumed, and usually the trunks, 
hollow and empty, stand grimly in their places after the fire would otherwise have been 
forgotten. These great tubes are often of such dimensions that men put windows and 


doors in them and use them for dwellings. In the valleys are immense numbers of pop-- 


lars of the common and cottonwood species, white birch, alder, willow, and yew trees, but 
they are not estimated in the forest wealth of the province, because of the expense that 
marketing them would entail. 


‘This fact concerning the small timber indicates at once the primitive character of 


the country, and the vast wealth it possesses in what might be called heroic timber, that is, 
sufficiently valuable to force its way to market even from out that unopened wilderness. 
It was the opinion of the engineer to whom I have referred that timber land which does 


not attract the second glance of a prospector in British Columbia, would be considered of’ 


the first importance in Maine and New Brunswick. To put it in another way, riverside 


timber land which in those countries would fetch fifty dollars the acre solely for its wood,, 


in British Columbia would not be taken up. In time it may be cut, undoubtedly it must 
be, when new railroads alter its value, and therefore it is impossible even roughly to 
estimate the value of the provincial forests. . 


“ A great business is carried on in the shipment of ninety-foot and one-hundred-foot 
Douglas fir sticks to the great car-buildiug works of the United States and Canada. 


They are used in the massive bottom frames of palace cars. The only limit that has yet. 


been reached in this industry is not in the size of the logs, but in the capacities of the 


saw-mills, and in the possibilities of transportation by rail, for these logs require three: 


cars to support their length. Except for the valleys, the whole vast country is enor- 
mously rich in this timber, the mountains (excepting the Rockies) being clothed with it 
from their bases to their tops. Vancouver Island is a heavily and valuably timbered’ 
country. It bears the same trees as the mainland, except that it has the oak-trees and 


does not possess the tamarac. The Vancouver Island oaks do not exceed two or two. 


and a half feet in diameter. The Douglas fir grows to tremendous proportions, especially 


on the north end of the Island. In the old offices of the Canadian Pacific Railway at. 


Vancouver are panels of this wood that are thirteen feet across, showing that they came 


from a tree who trunk was forty feet in circumference. Tens of thousands of these firs. 


are from eight to ten feet in diameter at the bottom. 


“‘Qther trees of the province are the great silver-fir, the wood of which is not very 


valuable ; Engleman’s spruce, which is very like white spruce, and is very abundant ;. 


balsam-spruce, often exceeding two feet in diameter; the yellow or pitch pine; white 


pine ; yellow cypress ; crab-apple, occurring as a small tree or shrub; Western birch, 


common in the Columbia region ; paper or canoe birch, found sparingly on Vancouver 


Island and on the lower Fraser, but in abundance and of large size in the Peace River 
and upper Fraser regions ; dogwood ; arbutus; and several minor trees.” 


THE FOREST OF FONTAINEBLEAU. 


__ An interesting description of the famous French forest of Fontainebleau, notable for: 
its historic no less than its artistic associations, lately appeared in the St, Louis Globe- 
Democrat, the following extracts from which convey a clear idea of the difference between. 


the carefully managed forests of the old world and those of America, where the natural 
growth has been uninterfered with. 
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The popularity won by the paintings of Millet, Rousseau and others of the Barbizon 
school has called public attention to the famous forest of Fontainebleau and the wealth of 
artistic material it is supposed to possess. Artistic writers as a rule do nothing by halves, 
and it is therefore not surprising that enthusiastic devotees of the new school of nature. as 
represented by the two great painters whose names have been already mentioned, should 
be thrown into spasms of admiration at the bare mention of Barbizon and Fontainebleau. 
It is the centre of the new “ return to nature,” and therefore represents to the worshippers 
of nature what the lakes of England typify to admirers of the Lake School of poetry. 

To him who has contemplated forests such as are found in America the forest of 
Fontainebleau is a great disappointment. In the first place, it is not, in the strict sense 
of the word, a forest at all, but a carefully preserved and, in many places, an exceedingly 
artificial park. Its extent is considerable, being about sixty-five square miles, but aside 
from a few hills here and there of no great elevation, its surface is comparatively level. 
In some places, occasional masses of stone crop out, the size of the blocks being from 20 
to 50 feet in height, and the irregularity of the masses giving.a certain picturesqueness to 
the locality, which without their presence would be lacking. Large oaks are found in 
abundance, some of them being, it is believed, from four to five centuries old. There are 
also other forest trees, of species common to France, but the forests have been preserved 
with an eye to effect ; the landscape gardeners are constantly passing to and fro, ascer- 
taining where they may make changes for the better, planting here, felling there, with a 
constant eye to effect. 

The landscape gardener and woodsmen are, therefore, largely responsible for the 
appearance of the forest. It is a forest in the sense that there is an abundance of trees, 
but the wildness, the naturalness of a genuine forest are utterly lacking. Hundreds of 
little paths wind to and fro through Fontainebleau. Thousands of sign-posts are set up, 
bearing directions to the pedestrians, and few indeed are the ways he can tread without 
meeting frequent signs of civilization. There is no undergrowth, except in spots where 
it has been carefully planted. There are no dead branches cumbering the ground ; all 
these are daily removed. There is no evidence of the neglect, the desolation which pre- 
vail in a natural forest. Many of the trees show careful signs of pruning, and everywhere 
the observer is impressed with the artificiality of the landscape before him. 

When compared with the Yosemite Valley, with the Yellowstone Park, with the 
grand forests of the Upper Missouri, with the cafions and gorges of Colorado, with the 
wild prospects of Montana and Dakota, or even with the swamp scenes of Louisiana and 
Florida, the forest of Fontainebleau dwindles into insignificance. The works of art will 
not bear comparison with those of nature, and even the neglect and prodigality of nature 
are more admirable than the most scrupulous care which evinces the presence of artistic 
design. 

“Less than fifty years ago the Fontainebleau Park became suddenly fashionable as a 
resort for artists. It wasa place where they might admire nature in an enthusiastic kind 
of way, without taking too much trouble. They loved nature, no doubt, but not so enthusi- 
astically as to be willing to take much pains or go to much expense in order to gratify 
their longing for the wildness of natural scenery. Nature is seen in savage abundance in 
- Norway, but the mountains and fjords of the Scandinavian coast are distant many days’ 
journey from the nearest seaport of France. Switzerland has scenery, but climbing is 
troublesome work, living at Swiss chalets and hotels is expensive, and even the nearest 
part of Switzerland is hundreds of miles from Paris. The Spanish Pyrenees, where nature 
may be seen in her wildest glory, are not readily accessible, while the Black Forest, a. 
forest in reality, is in Germany, and for a long time it has been contrary to French princi- 
ples to admire anything German. 

The forest of Fontainebleau had every advantage. It was entirely French ; being only 
thirty-five miles from Paris it was easily accessible. An artist could spend a day there 
and return to his quarter in the Quartier Latin easily and quickly. It was, beyond all 
_ things, natural enough to suit the aspirations of painters who preferred nature with a few 
embellishments added to her countenance. So Fontainebleau became the fashion. <A few 
leading painters made it such, and in France, especially, to be out of fashion is to be out of 
the world. 
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THE RELATION OF FORESTS TO CIVILISATION. 


The following paper from the pen of Hon. Warren Higley, a former President of the 
American Forestry Congress, on “The Relations of Forests to Civilzation,” brings out very 
clearly the economic aspects of the question, more especially in relation to the effect of 
forests upon the water supply. With the rise of great cities the securing of an adequate 
supply of water to satisfy the continually increasing needs of the zentres of population has — 
become one of the most urgent problems of the time. Sources of supply once thought to 
be copious have in dry seasons been found to be insufficient on account of the greatly 
diminished yield of the streams and springs, owing to deforestation on the one hand and 
the considerably augmented necessities of the population on the other. As Mr. Warren’s 
paper shows, the effect of the destruction of the forests about the head-waters of the streams 
which supply New York and Philadelphia with water, has been to seriously threaten the 
people of those cities with a water famine. Their experience should be a warning to 
Canadians of the evils at present generally unforeseen which may result from the reckless 
and wholesale destruction of our forests. 


Whatever contributes to the necessities of man, and through him to the strength and 
greatness of the nation, becomes an important factor in civilisation. We study with pro- 
found interest the progress of the intellectual development of the race from the remotest 
dawn of history to the present time. 


The epics of Homer, the philosophy of Plato, whose writings Emerson says ‘“ embody 
the wisdom of the world,” Virgil, Dante, Shakespeare and Goethe, give expression to the 
highest intellectual developments of their times. Scientists, discoverers and inventors 
have enabled man to utilise the forces of nature toward the progress and civilization of 
this nineteenth century. But without the necessary physical conditions and environments 
a nation cannot maintain her superiority, however eminent may be be her men of letters 
and science. 


The foundation of continued and lasting national prosperity lies in the physical con- 
dition of the country, with reference to its healthfulness and productiveness. A prosper- 
ous nation cannot be built up in a desert, nor can a people continue in power and influence 
when the territory from which they draw their sustenance shall have receded into barren- 
ness, and while this is undoubtedly true of nations as a whole, it is proportionately true of 
any portion of the nation’s domain. - 


Through the beneficence of forests and vegetable growth the earth was prepared for 
the habitation of man; and the carbon imprisoned in vegetable fibre from the ambient air 
was stored in exhaustless beds for the use of teeming millions when the forest supply should 
become inadequate to their wants. A requisite proportion of forest area is necessary to 
the continued prosperity and highest development of a people. 


Errect UpoN THE WATER SUPPLY. 


The water supply of our large cities is one of the very difficult problems with which 
our growing municipalities have to wrestle. 


The accessible rivers and springs and lakes that a few years ago were thought to be 
sufficient for a century have already, in many instances, so diminished during the dry 
season as to seriously threaten a water famine, with all the horrors which such a catas- 
trophe would entail. 


THE SCHUYLKILL. 


For several years past the engineers of the water works department of Philadelphia 
have been making examinations of all possible sources of a suitable and adequate supply 
of water, and they have recently discovered how seriously the Schuylkill river, from which 
the city has ever drawn its supply, has been affected by the clearing of the forests from 
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the territory of its head waters and supplying streams. Sixty-five years ago the summer 
flow of the Schuylkill was estimated at 500,000,000 gallons per day. Measurements made 
from time to time showed a gradual diminution, until in 1874 the minimum summer flow 
was only 250,000,000 gallons per day, and this has greatly diminished since. This fact 
is well authenticated, and it is clearly evident that these changes have been effected by the 


gradual deforesting of the country from which the head waters and supplying streams 
were fed. 


‘The forests act as a sponge, absorbing and holding the waters in the loose vege- 
table mold or duff and shallow swamps, to be given slowly out in the dry season. They hold 
the snows of winter until late in the spring, and thereby tend to check destructive floods ; 
and with their leafy covering they prevent the rapid evaporation which dries the open 
fields under the summer suns. 


THE CROTON, 


Only a few weeks ago New York was threatened with a water famine, notwithstand- 
ing the great tunnel that taps Croton Jake forty miles away and absorbs the available 
streams and springs in the whole Croton water shed. This section of the country had 
experienced a long continued drouth. The largely deforested region from which the river 
draws its supply was unable to hold back the floods of spring and the rains of summer to 
any considerable extent, and what remained the evaporation of the open country largely 
exhausted. 


Were a large and adequate proportion of this water-shed densely forested, a constant 
water supply for the city of New York would be assured even through seasons of long 
continued drouth. 


Where will New York’s water supply come from in the year 1900, when her population 
will aggregate 5,000,000 souls within a radius of thirty miles from the City Hall? In less 
than fifty years at her present rate of growth New York city with Brooklyn and the same 
territory will support a population of 10,000,000. Then she will have to tap Lake 
Champlain. 


CENTRAL NEw YORK. 


Let me give you an example of the effects of cutting of the forests in a rural district 
in Central New York, drawn from my own observation and experience. In Cayuga 
county streams that forty years ago kept the ponds well filled tor the saw-mill and grist- 
mill, and furnished a never failing supply of water for the farm, are now dry in summer, 
with the exception of here and there a stagnant pool ; the dam is decayed and washed 
away, the mills gone, and the once picturesque scene is changed to that of desolation. 
Yet with the warm rains of spring and melting snows the streams overflow their banks, 
and the swift waters carry away fences, bridges and embankments. Spring opens later. 
The young cattle were wont to be turned into the wood-sheltered pasture about the lst of 
April, now they are kept shut up until the middle of May. Peach orchards that were 
sure to be loaded every year with luscious fruit have almost disappeared, and the crop is 
the exception rather than the rule. The extremes of heat and cold are greater, and 
drouths in summer and floods in springtime are more frequent and more destructive. 
Trace the stream to its source, and the cause of these things is apparent. The old tam- 
arack swamp that used to supply the boys and girls with aromatic gum, and in which the 
ereek had its beginning, has all been cut away. The thickly wooded black ash swamps 
through which the stream ran in its course to the lake, have been cleared, and their marshy, 
areas have given place to cultivated fields and pastures. 


The cutting away the forests from the head waters and the banks of these streams 
accounts largely for the changes I have noted, and this picture, I doubt not, isa very 
familiar one in central and western New York. It is not difficult for those who know the 
effects of stripping the forests from small areas around the head waters of the smaller 
steams to understand why summer navigation in the Mississippi, the Missouri, and the 
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Ohio has become difficult and at times impossible, where it was easy and constant a few 
years ago; or why the Hudson, the Mohawk, and the Genesee are so much lower in 
summer and higher in spring than in former years. The partial deforesting of the Adi- 
rondack region has sufficiently demonstrated the fact that were this great water-shed 
stripped of its forest covering, the Empire state would lose her prestige, and New York 
city her rank as the first commercial city of the new world. 


Economics. 


The study of political economy is demanding very general attention. An increasing 
interest is manifested in all the economic questions immediately affecting the ruling indus- 
tries. Supply and demand, governing price and wages and the character of citizenship 
are the balance wheel of trade, and demand the most careful scrutiny of the business 
world to so adjust them as to prevent oppression and insure the general good. Labor 
organisations on the one hand and trusts organisations on the other, are zealously con- 
tending for larger and surer incomes. Capital and labor fail to harmonise, and many a 
battle will have to be fought before the rights of each and the mutual interdependence 
shall be recognised and respected, The adjustment of apparently adverse interests be- 
tween capital and labor is necessary to public prosperity—and must come through the 
better understanding of economic questions. 


But what we should war against is the useless destruction and waste of our forest 
wealth that has so generally prevailed. Forest fires that should have been prevented have 
annually destroyed millions of acres of valuable timber in New Jersey, Pennsylvania, 
Michigan, New York, in all parts of the Union, and in many of the mountainous regions 
the very soil that covered the rocks has been burned away, and centuries must elapse 
before the sheltering forests can again clothe them. 


In the census year of 1880 Professor Sargent estimates that 10,274,089 acres of our 
forest area were burned, involving a lossof $25,462,250, He says in his published report 
that fire and browsing animals inflict greater permanent injury upon the forests of the 
country than the axe, recklessly and wastefully as it is generally used against them. 


What our best civilisation demands, in my opinion, is the establishment of a wise 
and efficient forestry administration in every state of the Union, whereby the great water 
sheds of our important rivers and streams, and all mountainous and broken areas unfitted 
for agriculture, or that may be necessary to the public welfare fer climatic and hydrogra- 
phic reasons, shall be forever devoted to forest culture, and to supplying the growing 
demand for wood and timber in our varies industries. 


It is a mistaken notion that prevails, that lumbering necessarily destroys the forests, 
although so far it generally has. On the contrary, lumbering conducted according to the 
principles of forestry, as in Germany and France, protects and improves them. The large 
and ripened timber is removed for market, and the smaller growth is thereby enabled to 
develop because of better light conditions and suitable care. 


Forestry, like agriculture and mining, is a business, and when better understood will 
command equal attention, and be recognised as a factor that enters largely into the more 
immediate economic questions of the day. 


MonETARY VALUE OF OuR ForEst PRODUCTS. 


The annual product of our forests constitutes one of the most important factors in 
the nation’s wealth. Viewed simply from its monetary value, it ranks third in the great 
industries of the country, manufactories of all kinds being first and agriculture second. 
Dr. E. J. James, of the University of Pennsylvania, a distinguished political economist, 
g ves a vivid picture of this portion of our nation’s wealth, in a comparison of values of 
forest products with those of other industries, based upon the census reports of 1880. He 
Says : 

‘The value of the forest products in that year (1879) was equal to one-third of that 
of all products whatsoever sold, consumed or on hand. It exceeded by nearly one hundred 
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million dollars the total assessed value of all the farming property in the New England 
states, and by a somewhat smaller figure that of the farms of Virginia, North and South 
Carolina, Alabama and Mississippi. 


‘Tf to the value of the total output of all our veins of gold, silver, coal, iron, copper: 
lead and zinc, were added the value of the product of stone quarries and petroleum wells, 
and this sum were increased by the estimated value of all the steamboats, sailing vessels, 
canal boats, flat boats and barges plying in American waters and belonging to citizens of 
the United States, it would still be less than the value of the forest crop by a sum sufficient 
to purchase at cost of construction all the canals, buy up at par all the stock of the tele- 
graph companies, pay their bonded debts and construct and equip all the telephone lines 
in the United States. 


“This sum of $700,000,000, the value of the forest product of the United States for 
the year 1879, exceeds the gross income of all the railroads and transportation companies 
in the United States, and if we leave out New York and Pennsylvania it would suffice to 
pay the public indebtedness of all other states in the Union, including that of all the 
counties, townships, school districts and cities within those states.” 


Since 1879 there has been a large increase in the consumption of our forest products, 
and at a very conservative estimate their monetary value has grown to exceed $800,000,000 
year per. 


That so vast an interest has an important bearing upon our prosperity and develop- 
ment as a nation no one will deny. But great as this interest is as an economic factor 
in our civilisation it is small in comparison with the influence of growing forests upon 
climate and water supply, upon agriculture, commerce and manufactories and health con- 
ditions for the people. 


Time will not permit me, in this brief paper, to multiply examples illustrative of this 
assertion. But the fact is conceded by scientists who have most carefully investigated 
the subject, and confirmed by history, as we have seen, that a country whose hills 
and mountain sides are stripped of their forest covering becomes thereby incapable of sus- 
taining a prosperous and civilized people. 


Must we then cease to cut the timber and market the forest product in order to pre- 
serve the conditions necessary for successful agriculture and water supply and river com- 
merce? This wecannot do. Wood and timber are greater necessities than coal and iron; 
and while the fact remains that the present consumption of the forest product is double 
the increment of its growth in this country, and that the original growth of some of our 
most valuable woods, like the white pine and the black walnut and cherry, is nearly ex- 
hausted, we have large reserves of other woods to take their places on the markets. We 
need have no fears of a lumber famine, with the facilities of commerce now encircling this 
globe. 


What we want especially is a more enlightened public opinion on this subject. It 
takes a hundred years to grow a magniticent forest. Let us be patriotic and foresighted, 
and plant and legislate for the future, 


We cannot live and prosper as a nation without a due proportion of forests, rightly 
distributed. They constitute our great sanitariums. The pine forests of the south, the 
wood-covered mountains of North Carolina, the Adirondacks, invite the invalid to 
recuperation and health. 


The forests protect and regulate the water supply, add beauty to the landscape, and 
break the force of the cyclone. 


The forests restore waste places to fertility and productiveness, and contribute of their 
bounty to the mechanical arts and industries millions of wealth annually. 


I have thus endeavored to establish what I believe to be true, that in their various 
aspects the forests constitute the greatest factor in our civilisation. 
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WILLOWS AS SHADE TREES. 


The willows are among the most useful trees we have for farm ornamentation ; 
especially good for busy people like the working farmer and his family, who want beauty 
but can devote only a small portion of the time in the busy season to tree planting. All 
varieties of willows will grow from fresh cuttings driven in the ground in a moist place, 
These cuttings may be of any size, from the small switches to straight branches as large 
as can be handled, Those about the size of bean poles seem to flourish best. Small ones 
grow well enough, but are more liable to injury. They are not particular about soil. 
provided they have plenty of water, but of course will grow faster in rich earth. In a 
wet season they will grow from cuttings stuck down anywhere ; but if wanted for a place 
that becomes very dry in summer they had better be rooted first. One of the finest 
avenues of trees the writer ever saw was of willows, grown from cuttings, planted in 
holes made with a crowbar. The season was favorable, and ina long avenue planted in 
this way only two failed to live. The owner cut the poles from a neighbor’s trees and set 
them out at a total cost of only half a day’s work. They are now lofty trees meeting over 
the road, and people turn out of their usual course for the pleasure of driving under them. 
It was the best half day’s work that man ever performed. Avenues as a rule look best 
when all of one species, but a favorite way of planting is to alternate the weeping willow 
(Sahx Babylonica) with the golden-branched willow (8S. vitellina), the growth and colors 
contrasting well. ‘ A willow walk,” made by planting osier willows (S. viminalis) thickly 
on both sides of a straight, level path is always admired and van be made profitable, too, 
if there are any basket-makers about. If it is laid out so as toshow a view of water at 
the end it may be made especially attractive. | 


Willows are among the first trees to put forth their leaves in spring, and the last to 
shed themin autumn. They harbor few insects, and grow rapidly. The wood is too 
soft to be particularly valuable as timber, but does for light fires, for charcoal, and many 
other purposes. ‘The trees are bright and cheerful when young, and assume rugged and 
picturesque forms as they grow old. The limbs are sometimes broken by high winds, but 
they recover rapidly from injury and submit to the severest trimming without serious 
impairment. There is nothing unhealthful in the proximity of the trees although they, 
or any other trees, should not be planted where their shade will fall directly on dwellings. 
Where small trees are wanted there are some dwarf or shrublike species of great beauty 
to use. There are perhaps thirty kinds, altogether, adapted to ornamental planting of 
home grounds as well as public parks. With suitable ground a single specimen, especially 
of some of the weeping or droopiag varieties, will make a showy and graceful ornament. 


Two or three or more, planted in a clump, givea pleasing effect.—John De Wolf, New 
York. 


CALIFORNIA TREES. 


The subjoined article from the Providence (Rhode Island) Jowrnal comprises some 
valuable information with regard to the trees of California. The “giant trees” have 
been often described, but as will be seen there are many other varieties of forest growth 
peculiar to that locality which are almost equally remarkable. It is a matter for regret 
that many of these unique and beautiful species are threatened with extinction owing to 
the policy of reckless clearance and the greed which leads to the destruction of valuable 
timber for a slight immediate profit without consideration for the needs of the future. 
The manner in which these grand forests are being ruined by promiscuons cutting is the 
strongest possible argument for strict measures of forest preservation. Unfortunately the 
wasteful process of cutting down valuable trees merely for their bark and leaving the 
trunks to rot on the ground, or furnish the fuel for forest fires, is by no means confined 
to California. It is too often practised in our own bdck townships. Stringent legisla- 
tion is needed to repress such vandalism. 
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To the forest rambler California opens a new field of interest. Its forest flora is 
quite distinct from that of the rest of the world ; and the general appearance of the Oali- 
fornian woods is altogether different from that of any forest elsewhere. One of the 
points attracting curious consideration in our forest is the number of trees restricted in 
their native habitat to a few acres of ground and found naturally nowhere else on the 
globe. Who has not heard of the giant Sequoia? Who has not heard of its girth and 
its grandeur, of its wonderful bark like the velvet of Lyons, and the towering stretch 
of its arms to the azure? These big trees, together with a number of other species, now 
only found in California, were once widely distributed. Fossil remains of some of them 
have been found even in the frozen soil of Greenland. Their extinction in other parts 
of the world seems sadly enough to be their destiny in Oalifornia. The condition which 
is preventing, in all probability, their reproduction, is a progressive diminution of 
humidity in the air. One rarely sees a wild seedling Sequoia of either variety, a seedling 
Sugar Pine (Pizus lamlertiana) or Monterey Cypress (Cupressus macrocarpa). This 
is also true of the Torrey pine, the Wild Cherry of Catalina, and of many of our trees 
and shrubs; while on the other hand there is a strong reproductive power in others of the 
California trees such as the Douglas spruce, Monterey pine, several of the oaks, etc. 


Several groves of the Sequoia Gigantea or Big Trees are found in California This. 
great tree is now native to only Oalifornia,and in this State is confined to one range 
of mountains, the Sierra Nevada. The largest grove is a true forest, and lies back of 
Fresno in the Southern Sierra. 


The largest tree in the world has only recently been found. It is a Sequoia Gigantea 
and measures 160 feet in circumference at the highest point a man can reach from the 
ground. This tree standsin a small valley surrounded by precipices at the headwaters 
of the Kaweah river. 


Perhaps the tree that combines best beauty and grandeur is the brother of the giant 
Sequoia, the lovely and impressive Redwood. The Sequoia sempervirens is confined also 
to one range of mountains, the Coast Range near the Pacific Ocean. While vast forests 
of it exist and to-day form the lumber resource of California, the Redwood 
is not reproducing itself, but is being replaced as it is cut and burned away by other 
and less notable trees. It has one very exceptional trait for a conifer which is doing 
much to retard its disappearance. The Redwood sprouts from the cut stump and makes 
a numerous progeny to replace the grandeur of the parent used by the lumber pool. The 
vitality of the Redwood stump is paralleled by the Redwood log. I have heard of several 
striking instances of these logs sprouting long after having been cut, and have seen one 
instance myself. It was a very large log, weather-stained and lying on two or three others 
in a narrow valley of the Santa Cruz Mountains. From this log were two bright little 
branches of Redwood foliage, one about two feet long and the other six inches. The log 
had been cut three years. This quality would indicate a facility for coming from the cut- 
ting which would be useful in replanting the desolated lumber districts. 


The Coast Range forests are full of interesting trees. One of these is the Madrona- 
Arbutus Mensiesii. Its leaf is glossy, reminding one of the magnolia, and its bark a dark 
red except when at certain seasons the old bark is shed; it is then white. The Madrona 
bears red berries, and in the damp cafions of the Coast Range, where it is at its best, is 
certainly a beautiful addition to the more sombre Redwoods 


The long-coned spruce of the Sierra Madre strays down the hot southern slopes of 
this steep range and even joins hands in the cafions with the more adventurous syca- 
mores coming up from the valleys. This spruce may play an important part in retimber- 
ing some of our uncultivatable foot-hills, It is a beautiful tree when mature and equally 
attractive when young. In Southern California it is at once the victim and the orna- 
ment of our Christmas festivities. The California Holly (Heteromeles arbutifolia) suffers 
also most in man’s momentsof merriment, Its red berries and serated leaves are very 
ornamental. We have the English holly in a few mountain localities, but not sufficiently 
accessible to be much used. 
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One of the most beautiful of our native trees is the wild cherry of Oatalina (Prunis 
occidentalis) confined in its native habitat to that island. It is a beautiful tree of 
dense dark-green foliage and glossy leaves, reminding one from a distance of a perfect 
orange tree. 


The Lawson Cypress, so splendid and so useful a timber tree in damp soil, is per- 
haps the most attractive of the evergreens ; but it is not suited to all or even many places 
in the south. 


When one commences a conscientious compendium of the beautiful trees of Oalifornia 
the deserving aspirants crowd so fast around one that the task, to be properly performed, 
must be so unduly lengthened out as to be quite unmanageable in an article of this 
kind. 


The oaks are well represented in California, and extend from the high Sierras to the 
bluffs by the sea, as at Santa Barbara. Of these the two most useful for timber are the 
Quercus Garryana and the Quercus oblongifolia. The rest of the family are now used 
mainly for fuel; but with the better information as to the treatment of the wood, and the 
season at which it should be cut, many of our oaks will certainly be found otherwise use- 
ful. The Q. lobata is the large oak common in the central valleys of the State. It is 
often a great tree and picturesque ; but it is, in my opinion, never a peer to either the 
Golden Leaf Oajion or Iron Oak (Q. chrysolepis) of the north, or of our Red Live Oak (Q, 
agrifolia) of the south. Both these trees have at once a friendly dignity and a beckoning 
beauty that suggests on the one hand ancestors and respectability, and on the other pic- 
nics and love scenes. 


There are two immigrants of the family that do remarkably well here, the English 
Oak and the Cork Oak. The latter is a good grower in Southern California, and the 
great commercial value of its bark should increase the planting of this tree. The gathering 
of the bark does not injure the tree, so its value on waste places is certain and of indefin- 
ite duration. In this respect it differs from our native tan-bark oak, the bark of which 
is so well known in commerce. ‘This tree is cut down and stripped of bark, and the wood 
left to rot, or worse—to feed the flames that may thus gather force to destroy the young 
trees that would replace those cut. This oak is fast being exterminated, and as its wood 
brings the highest price in the northern markets for fuel it is an illustration of the waste 
now prevalent in all timbering and forest methods in this State. 


There is one other tree whose treatment in this State distresses both the sentimental 
and the reasonable person. It is that splendid giant of the forest the sugar pine (Pinus 
Lambertiana). This tree is the largest pine tree of the whole world and a most valuable 
timber tree. It is distinguished by its sugar-like gum on wounds, by its long spineless 
cone, by its graceful habit, its great height and by its growing in forests of other trees 
and not in solid groves all its own. One of the peculiarities of this tree is the free split- 
ting quality possessed by a certain proportion of them, but not by all. Taking advantage 
of this the shake-makers eke out a poor subsistence by tramping through the Sierras and 
felling every grand sugar pine they come across. Some split well; a few lengths of these 
are used, but thousands upon thousands of feet of clear lumber are left to rot and feed the 
flames. Some do not split well ; and these are left entire, a menace to their fellows of 
the forest, and a source of sorrow to the sagacious. The shake-maker like the tan-bark 
gatherer is a trespasser, a violator of law and a thief of the public property. These two 
are the authors of the grossest waste in our forest exploitation. 


Coming back to the pines we find this family in California exceedingly interesting. 
There are to start with more species on the Pacific Coast, and more in California, than in 
any similar area in the world. The Pacific Slope has twenty-three species, California 
eighteen, and there are besides, ten well-marked varieties. We have the largest pine tree 
in the world, probably also the smallest, the one with the largest cone, the one with the 
smallest, the best nut producers, and the only pine with its foliage growing as solitary 
leaves instead ‘of in bunches. Several of the species are only found in very restricted — 
localities, as the Torrey and the Monterey pine. 


If it were not for the Sugar Pine we would still have the finest and grandest pine 
tree of the world in the Pinus Ponderosa or Yellow pine. This tree extends throughout 
the mountain region of California, and with the Incense cedar and Douglas spruce forms 
the coniferous forests on our own southern mountains. 


The Pinon Pine, the Digger Indian, the Coulteri, or big cone, all with large, sweet, 
edible seeds, grow in our driest and hottest foothills, and with the Juniper and Mesquit 
hold out a hope for turning much of our deserts to use. This latter tree has a gum 
similar to gum arabic, which it is now used to adulterate. It has also an edible seed 
much used by the Indians and Mexicans both for themselves and for their stock Its 
wood ranks above oak for fire wood, and is practically indestructible in the ground. Of 
all trees in the world it has the widest range, extending from the deserts and plateaus 
east and west of the Sierra and Rocky Mountains through Mexico, South America, and 
crossing the Andes is found still in La Plata and Bolivia. It comes from the seed easily, 
and under favorable conditions makes reasonably rapid growth and a fine, good-sized 
tree, 


And still we have said nothing of the Oalifornia Laurel, our native and fragrant 
bay, Whose wood is now so valuable for cabinet work ; nothing of our alders, ashes, 
maples, firs, poplars, willows, cottonwoods, sycamores, walnuts, and other interestiag 
trees, nor can we within these limits, 


The Scientific American has the following additional details on the subject relating 
more particularly to the famous big trees of California. It will be seen that had it not 
been for the timely action of the United States Government in setting apart national 
parks the magnificent forests of the Sequoia gigantea would in a very few years be com- 
pletely destroyed. It is to be hoped that the threatened fate of the remaining giant trees 
will be averted by the extension of the reserves so as to include much of the territory 
now being devastated by the wholesale destruction of these forest wonders : 


In some twenty irregular groups, extending through a distance of about two hundred 
miles on the western slope of the Sierra Nevadas, from Calaveras through Tulare County, 
California, are found what are known as the famous “big trees” of California, one of 
which form the subject of our illustration, and, wonderful to relate, although a passage- 
way has been cut through it through which stages regularly pass, the tree still lives. 
This tree is in the Mariposa grove, and is 28 feet in diameter. A still larger tree in the 
same grove is known as the ‘“ Grizzly Giant.” It is 34 feet in diameter. The highest of 
these trees is in the Calaveras grove, and 13 is 325 feet high. 


This tree, the Sequova gigantea, should not be confounded with the California red- 
wood, Seguoia sempervirens, a tree which quite frequently reaches a diameter exceeding 
15 feet and a height of 300 feet. The largest specimen of this tree is seven miles south 
of Santa Cruz; it is 20 feet in diameter and 366 feet high. The redwood is found from 
the boundary of Mexico northward, forming vast forests upon the Coast Range of moun- 
tains, never very far from the Pacific. The wood is light and close grained, much resem- 
bling red cedar in appearance ; it splits with remarkable facility, is eminently durable, 
and is used for building purposes, cabinet work, and almost every variety of general wood 
work, forming the principal staple of the California lumber trade. 


_ With such abundant supplies, therefore, of one of the finest varieties of lumber, t 
seems something more than a pity, but rather a matter calling for severe criticism, tha‘ 
the lumbermen should be permitted to destroy, as they are doing, with a few exceptions, 
these groves of Sequoia gigantea. These trees grow nowhere else in the world, and their 
beauty, grandeur, and marvelous age combine to make them objects o: such surpassing 
interest that the folly and neglect of the government in permitting their present destruc- 
tion will pass the comprehension of succeeding generations. The Calaveras grove, north 
of Yosemite valley, is still untouched, and the Mariposa grove, thirty-five miles south of 
the valley, is safe, because included in the Yosemite grant, but the Fresno Fla's grove, 
the next one in the belt, is a scene of destruction. It belongs to the California Lumber 
Company, of San José. Their policy has been to slaughter the trees without regard to 
age or size, beauty or grandeur. This was once one of the most beautiful of the groves, 
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but to-day it is a pitiful wreck. Giants of the forest, fifteen, twenty, and thirty feet in 
diameter, lie on the ground in every direction. The largest trunks, those that are too 
large to be handled easily with the saw, have been shattered with blasting powder. 
Stumps of the trees, six, ten, or a dozen feet high, are all about, an army of witnesses to 
the malevolent avarice of men. Occasionally there is a mighty tree still standing, with 
a great gash, perhaps five feet deep, cut and sawed into one side. This grove has been 
almost annihilated. When the company cleans up the trunks and limbs that now cover 
the ground, its work of destruction will be just about completed. It has been engaged 
on this grove for a number of years, and has turned its attention almost entirely to the 
sequoias. 

If the big tree lumber brought higher prices than any other sort, the zeal which is 
shown in the destruction of the groves could be understood. But it rates no higher in 
the market than the sugar pine, with which the mountain slopes are densely covered. 
The lumber companies could have made just as much money and been at no expense for 
blasting powder if they had let the big trees alone and turned to the sugar pines. 

In the groves further south the same scene is repeated time after time. In that 
portion of the sequoia belt between the north and south boundaries of Tulare County 
alone there are at least ten mills, every one of which is industriously working away at the 
big trees. Their owners evidently fear that the national government will some day 
awaken to the wisdom of throwing protection around these unique groves, and they are 
determined to get just as much money out of them as possible before that day comes. 

In the Fresno grove, which is on the line between Fresno and Tulare Counties, the 
General Grant National Park preserves a few of the big trees. It is only a square mile 
in extent, and does not include the whole of the grove. The rest of it is rapidly disap- 
pearing. A little to the southeast the Sequoia National Park includes the North Kaweah 
and South Kaweah groves, which were withdrawn from sale in time to save them from 
destruction. Through the remainder of the groves one comes upon the same scene again 
and again. verywhere axe, saw, and blasting powder are doing their detestable work 
with speed and thoroughness. 

It has been proposed to extend the boundaries of the Sequoia Park so that it will 
embrace all the sequoia groves in Tulare County and cover the mountain slope from the 
summit of the Sierras nearly to the lower timber line. If the proposition included the 
whole belt of the sequoias from the most northern grove to the most southern tree, it 
would be still more heartily approved by all those—excepting, always, the mill-owners— 


who have visited the groves and know how hopeless is their preservation in any other 
way. 2 


CLIMATIC CHANGHES. 


It has been a matter of common observation of late years that the climate of the 
North American continent is undergoing a radical change. There are various opinions 
among scientific men as to the causes which have produced this result. The following 
article on the subject by Mr, E. B. Dunn, which appeared in the New York World, will 
be read with interest, as in addition to embodying his theory of the cause, which may 
or may not be sustained by further research, it gives some important facts and statistics, 
showing the extent of the alteration in meteorological condition. As will be seen, Mr. 
Dunn attributes the change mainly to the extent to which irrigation has been carried iu 
portions of the ‘ American Desert,” creating a moisture in large atmospheric areas, and 
thereby deflecting the storm centres from their former course. If his hypothesis is sound, 
it is probable that the process of deforestation has had not a little influence in causing 
the change, as the forests have much to do with regulating the distribution of moisture. 

There seems but little doubt that the climate is undergoing a change. For ten 
years the seasons have blended so gradually that no definite line has marked the 
outgoing of one or the incoming of the other. ‘The winters, if we may call them such, 
have been mild and snowless, save with rare exceptions; while our summers, that 
formerly sent joy to our seaside and country resorts, now stand as history, and leave a 
sad remembrance of “ what might have been” had not the seasons changed. 
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Numerous theories have been advanced to show a reason for the change. Some are 
without foundation, others have many plausible phases. The oldest inhabitants, looking 
back over their boyhood days, tell us that they can bring to mind cold winters and great 
snowstorms, covering a period of months, when the bare ground could not be seen and 
the sleighbells jingled from November to March, All these old fellows declare that 
certainly the climate is changing. 


There are strong adherents of the claim that the Gulf Stream, pressing nearer to our 
shores, has caused the difference in our climate. They say that if the Gulf Stream didn’t 
warm up the British Isles they would be as cold as Greenland. This is very doubtful, 
according to scientific investigations made by Mr. M. J. Thoulet. His researches prove 
that when the stream reaches the vicinity of Newfoundland, the depth and volume are 
no longer sufficient to exert any material action on the climate. This indicates that the 
old theory of the Gulf Stream being the only cause of the mild climate of the British 
Isles (if these investigations be correct) must be discarded and the real cause sought 
elsewhere. 


This theory can, in no sense, apply to the change in our climate, for the reason that 
as yet we have no tangible proof that the Galf Stream has changed its course, and if it 
has, it could not, in any sense, affect the climate of this country. Its waters may 
literally wash our shores, and yet the change would not be perceptible even in the coast 
States. For all storms and atmospheric phenomena pass from west to east. And the 
prevailing direction of wind being off shore, the winds would necessarily carry any change 
that might occur into the ocean. 


Again, the rotation of the earth is a most important factor to prevent weather 
conditions travelling to the westward. These facts alone are sufficient to dispel the 
Gulf Stream theory. 


Furthermore, the change in climate has not been of local nature, but has been as 
great or greater in the central valleys and extreme west as in this vicinity. Even the 
Southern States have, and are still undergoing considerable change. They no longer 
have their mild winters, as in former years. High pressure areas have followed each 
other in rapid succession into that vicinity, snd caused the temperature to remain below 
the freezing point for periods equal in duration to some of the more northerly States. 


In all the years since 1885, with but one exception, the climate in this vicinity has 
become gradually warmer. The following figures from the records of the Weather Bureau 
prove this. The annual mean temperatures show the total amount of heat received, and - 
are best calculated to make the case plain, and are, moreover, trustworthy : 


ANNUAL MEAN TEMPERATURE. 
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The year 1888 was not only exceptional as to the order of steady change in 
temperature, but its eccentricities took form in especially rough storms and the blizzard 
of March. ; 

The excess of heat for 1887 amounted to 212 degrees. There was, too, a surplus of 
3.14 inches rainfall. 

The year 1888 closed with a deficiency of 452 degrees and a surplus of 9.17 inches 
of raintall. That year, with but one exception, is the wettest on record. 
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The year 1889 almost doubled the heat lost during the previous year. At the close 
of December there was an excess of 845 degrees of temperature, and a surplus of 15.15 
inches of rainfall. This exceeded that of 1888 by 5.98 inches, and is the heaviest amount 
recorded by the Weather Bureau in any one year. 


The year 1890 made a still greater effort, and piled up 918 degrees mean temperature 
above the normal It was also a very wet year, and closed with 8.76 inches of rainfall 
above the average. | 


The year 1891 ended with an excess of 586 degrees mean temperature, but was 
deficient 3,81 inches in rainfall. 


The most remarkable feature, as shown in this excess of heat, lies in the fact that 
ic was gained during the fall and winter months, while the summer months were cooler 
than the average. Many days of December, January and February have been warmer 
than a great many in June, July and August. This has been so frequent as to cause 
general comment. 


The cause for such a change is not easy to trace, and all theories and deductions 
advanced to solve the problem can only be verified by a long series of observations, 
covering a number of years. It is necessary to start from the birthplace of storms that 
cross our country. The climate of some particular place must be determined by the 
number of storms and the passage of the storm centres to the north or south of it. If 
the storm centre passes to the north of this city, for instance, the warm southerly winds 
flow to the northward over us, but should the centre pass to the south the cold northerly 
winds would rush towards the centre, and consequently give us colder weather. The 
winds from all sides continue to flow towards the storm centre to fill the vacuum, and 
as they do so they blow spirally inward and upward, according to the movements of the 
hands of a watch. The winds from an area of high pressure have a diametrically opposite 
movement, and are thrown off from the centre, thus producing the colder weather when 
the centre is to the north of the given place, and warmer weather when south of it. 


The prevailing conditions depend entirely upon the duration of these centres in 
passing as well as their frequency. Therefore, as the effect is apparent and weil established, 
we must trace these disturbances to their birthplace to locate any change in their 
development or course. If we can assign any reason or show a cause why they should 
take a different course across the country than travelled in previous years, it is one step 
nearer solving the problem. 


The storms that cross this country, or the majority of them, develop in the extreme 
north-west, beyond the limits of our country, or pass in from the North Pacific Ocean. 
Others, again, develop in the extreme south-west, or come in from the South Pacific. 
Very few cross directly over the central mountain districts. The storms that move across 
the mountain range, by the time they reach the eastern side, are almost entirely without 
precipitation. All the moisture they start with (which must be considerable to give them 
energy enough to cross the mountains at all) has been deposited on the west side, in 
consequence of the warm moist air meeting with the colder upper currents. For the 
winds are forced to a much greater height than would otherwise be the case. Therefore, 
by the time they reach the east side of the mountain they are dry. This accounts for 
the arid lands of the west. In nine out of every ten storms I find the movement of the 
storm centres towards the central plains on the east slope of the Rocky Mountains, 
whether they come from the north-west or south-west. They linger in that neighbor- 
hood, apparently with but little energy at first. Finally they develop and take a north- 
easterly course across the country. 


Storms, like a current of electricity, follow a course of the least atmospheric resistance. 
Of this we are fully aware. Then why should most of the disturbances move into and 
over a country where the air is dry, and the greatest possible resistance is encountered, 
instead of moving off in a natural path? Because the land that was once an arid desert 
is to-day skilfully manipulated in a scientific way, so that 4,300,000 acres of land in 
Colorado, Nebraska, Wyoming and Utah are under a state of cultivation by artificial 
means. Irrigation has done for the central plains what nature has failed to do. It is 
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this great spreading of water over such a vast territory—this putting of an oasis in the 
desert—that has been the attraction to araw and assist in the development of storms in 
that vicinity. Thus they have been brought from a southerly into a more northerly 
course, leaving the great lakes the next nourishing place in a natural course. Thus the 
storm centres that in former years passed eastward over the central or Southern States 
and then up the Atiantic, find a much easier course over the lakes and down the St. 
Lawrence Valley. The high pressure areas then sweep to the south behind the storm, 
causing ‘“northers” in Texas and colder weather during the winter months in all the 
Southern States. What remains of such cold waves after the centres of high pressure 
get to a position where we can get that portion of the wave which is due us is hardly 
perceptible. J cite, for instance, the year 1889, where twenty-nine storms crossed the 
countiy, twenty-eight of which passed to the north of this city and but one to the south, 
This of itself accounts for our warm winter of that year. 


Now, we ask, is this state of affairs to be permanent? I am inclined to believe that 
if the theory advanced is correct and is really the cause of the change—and it seems in 
every way plausible—then the change has come to stay, so long as New Mexico, Arizona and 
Texas are left without irrigation. Just so soon as these States are irrigated the storms 
that come in or develop in the south-west will follow a course more towards the nearest 
watercourse, which is the Gulf of Mexico, thence across the Gulf or Southern States and 
off the Atlantic coast, drawing down the cold wave as in former years and bringing our 
climate into its natural seasons. 


FACTS ABOUT TREES. 


White oak timber is valued in shipbuilding. 

Apple is excellent for food and fuel. Weaver’s shuttles are made of the wood. 

Of dogwood, weavers’ spools and handles of carpenters’ tools are made. 

The wood of the American aspen or white poplar is used in the manufacture of 
paper. . 

Mountain laurel wood is used in making combs. The leaves are poisonous to some 
animals. 


White ash is used in carriage works. It is poisonous to snakes. It is said a snake 
is never found in its shade. 


Black birch timber is used in basket works, and that tree is claimed by the Indians 
as their natural inheritance. It emits a pleasant odor when burning. 


The butternut is a tree that likes best a rocky, uneven soil, and in whose shade 
neither shrub nor herb will thrive. The bark is used as a dyestuff for woollens. 


Ourled and bird’s-eye maple is a wood of the same family that sometimes have curi- 
ously arranged fibre, one with curves, the other with eyes, hence the name, 

Black wild cherry timber is much valued in cabinet works. The bark is highly 
medicinal. ‘The leaves when wilted are poisonous to cattle. 


<°. Witch hazel is a large and curious forest shrub. The small branches were formerly 
used for “ divining rods.” And an extract from it is valued in medical practice. 


ADDRESS ON THE VALUE AND USES OF FORESTS. 


The following address was lately delivered by Mr. R. W. Phipps to the students of 
Upper Canada College, and as it embodies the general principles of forestry it has been 
considered well to print it in this report: 

It will be, of course, impossible in one short lecture to exhaust this subject. But, 
perhaps, we shall be able to make it sufficiently interesting for this afternoon, by attempt- 
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ing an abridgment in which it will be endeavored to give a clear idea in succession of 
the principal points of forest value. The firstis , 


How MolstTuRE 18 RETAINED IN FORESTS. 


The whole forest, in its natural state, forms a reservoir admirably fitted to receive 
large supplies of moisture, to hold it for a lengthened time, and to part with it at inter- 
vals well calculated to benefit the vegetation of the surrounding country. The bed of 
the forest is a widely spread surface, piled thick with leaves, twigs, pieces of fallen 
branches and remnants of decayed logs, covering another layer of the same substances, in 
a state of partial decomposition, overlying yet another strata completely decomposed, 
altogether forming a deep porous hollow framework, penetrated with a myriad of pipes, 
tubes, and aqueducts, and interspersed with millions of miniature cisterns. Then, every 
hollow on the surface is obstructed by fallen and rotting logs, clocking and holding in 
position the flow of water until the humus below fully absorb it, while the whole surface 
of the earth is crossed, recrossed and crossed again by a chequer-work of partially elevated 
roots, the box-like openings between which perform the same function. If we go below 
the surface, we shall find the solid earth beneath the mass of vegetable decomposition 
pierced everywhere with upright and porous pillars of wonderful tubular structure—the 
large and perpendicular tap-roots which many trees possess, passing deep into solid clayey 
strata otherwise impermeable, and sending through the triturated earth which surrounds 
them, a slow and steady supply of water to a thousand subterranean and spring-feeding 
channels, which travelling away from the forests and under the cultivated fields, supply 
the great lower bed of moisture that is continually rising, fertilises the upper soil, and 
finally passes off to find in brooklet, lake or river, their course to ocean again. On this 
great natural bed and reservoir, rain may fall in torrents, only to be held there in suspen- 
sion till it gradually, and in such degrees as are best fitted to promote the beneficent 
work of nature, flows away in curving creek, in rippling rivulet, nourishing and feeding 
the thirsty earth as it goes. On this same great bed, vast mountains of winter snow 
may pile themselves, protected by the overhanging branches and dense thickets of under- 
brush, against too rapid thaws in spring, thoroughly moistening and soaking the whole 
great mass of humus and roots, and furnishing a vast field for evaporation ready to part 
with its watery treasures to the surrounding atmosphere, at the fervent bidding of the 
warm sunbeams of April or May, the period when vegetation needs them most—the 
period for which nature has stored them, and at which she delivers them, and the period, 
if you notice, at which she takes care no dense foliage obstructs the actio. of the sun. 
Then, reversing the precess, when in times of drouth, the forest bed has parted with its 
surface treasure of moisture, the deeper roots can and do draw from the subterraneous 
and concealed channels, a vast supply for the trees themselves, which again passes through 
the leaves into the air and falls in rain or dew. 


MowtTvurRE SUPPLIED TO THE AIR BY FORESTS. 


The forest land being always shaded by the dense masses of foliage above, from the 
summer sun, is then much cooler than the surrounding earth of the open country, a cool- 
ness increased by the damp atmosphere within and surrounding it, produced by the 
exhalations of the leaves, by the droppings of the great accumulations of dew, which 
collect on its great extensions of leaf surface in the course of the night, and by the 
evaporation from the ground itself, which, as before observed, is almost a perpetual bed 
of moisture. The amount transpired by the leaves, as shown in the preceding paragraph, 
is enormous. Ihe forest then, is continually sending out and sending upwards, dense 
accumulations of vapor. It necessarily sends them upwards, the vapour of water being 
the lightest and most inclined to rise of all vapours. Therefore, there will be above the 
forest a large stratum, or it may be a column of air holding in solution as much vapour 
of water as it can bear without forming a cloud, and thereafter in due time to be precipi- 
tated in rain. What may occasion this we will speak of further on. 
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MolstureE INCREASED BY PREVENTION OF WINDS. 


Another cause which adds to the moisture in the fields surrounding a forest is the 
great influence it exerts in modifying the force of the wind. When the stratum of air 
immediately above the field has, in drying the fields, taken up a portion of its moisture, 
that moisture will pass off slowly to the stratum of air above, and that in turn to the 
next above ; but if the stratum of air next to the ground be rapidly moved across the 
ground by the wind, it is no longer simple evaporation into one stratum, that portion 
of stratum moves off immediately with the wind, and is immediately succeeded by another 
portion of the same stratum, and that by another and another as rapidly as they can 
pass over the ground, each in turn taking what moisture it can rapidly imbibe. There- 
fore, a portion of country protected by an ‘adjoining forest from cap'd winds, may remain, 
although exposed to sunshine for weeks, in good moist and growing condition, while a 
rapid drying wind passing over it for even one day might favo taken from the ground 
much more moisture than it could spare, and have very injuriously affected the crop. 
To prevent this is one great use of even very thin lines of trees, 


ACTION OF ForESTS IN DISTRIBUTION OF RAIN. 


To understand this, we will glance at the structure of trees. We will notice that in 
the first place these receive their nourishment from the roots, this passes upwards to the 
leaves, the vehicle which carries it up being water, which, having discharged this opera- 
tion is largely thrown off from the leaves in the form of vapour. Much fresh nourish- 
ment is also received through the leaves, mingled with that which has ascended from the 
roots, and both together are then distributed through every part of the tree. But what 
we have to notice here principally is, that the great quantity of moisture necessary as a 
vehicle passes away from the leaves into the atmosphere. The quantity so passing from 
a forest is immense, forming a great body of vapour heavily charged with moisture con- 
tinually rising to the clouds. 

We will now notice that the supply of moisture for the world comes principally 
from that vast volume of vapour which rises from the equatorial ecean belt, and passes 
away on each side to the north and south poles. This is a much warmer body of vapour 
than that arising from the forests, and wherever these twe meet, precipitation naturally 
occurs and showers of rain are the result. Where no forests exist rain is produced by 
other causes, such as the mingling of the polar and equatorial currents of air, but in 
these cases rain falls in heavy torrents. The value of the forest in this, is not sc much 
that it increases the quantity of rain, as that its action tends continually to distribute it 
in fertilising showers instead of heavy falls. A valuable writer on the forests of Maine 
thus exemplifies the matter : 

First, Trees shade the ground and thus prevent the sun from parching away the 
water contained in the ground, which accordingly stands its chance of ultimately reach- 
ing mill wheels. Our forests being for the greatest part evergreen, shade the ground at 
ath seasons. They check, therefore, the waste of winter snow as well as the. waste of 
summer rain. Nothing is more common than for patches of ice formed of solidi- 
fied snow, to be found lying here and there in the defiles and ravines of our woods as 
late as early June, saturating the ground about them in their melting and sending off 
streamlets to the nearest brook, lake, or river. 

Forests check the movement of the atmosphere, both the horizontal and the vertical, 
one or the other of which is always in circulation, and thus prevent or diminish the 
removal of moisture from their area of occupation by the connective power of the winds. 
This is a circumstance of great importance, as may be inferred from the rapidity with 
with which the roads dry up, or clothes from the laundry dry off during the prevalence 
of wind. Our woods being so largely evergreen check the movement of the winds at all 
seasons, and abate evaporation therefore at all seasons, a matter of some consequence 
since evaporation goes on from snow and ice, and from water at all temperatures, and is 
accelerated by wind from four to ten fold, as experiments show, and according to circum- 
stances whatever the temperature may be, 
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In the fourth place, forests roughen and break up the ground through which their 
roots force passage so that water can penetrate it ; and so that in innumerable depressions 
and sinks formed by the heaving ground over the roots, its volume when in surplus can 
be husbanded against too sudden removal. This is especially important upon hilly and 
mountainous watersheds contributing to their uniformity of discharge. 

Lastly, as was observed in the section on mountains, forests cover the ground 
beneath with masses of vegetable matter which holds water like a sponge, and thus favor 
the uniformity of the volume of the connected rivers. 

The combined and last result of all these influences is to increase the amount of 
water that shall, other conditions favoring, be available for manufacturing. The further 
result is to regulate the supply or delivery of the water, in which respect the function of 
forests is probably of not less importance than in regard to the volume of water. In one 
word, forests contribute in a very important measure to the two prime essentials of water 
power, namely, its volume and constancy, their influence in this respect being exceeded 
by only that of lakes and surface materials. 

In the next place, [ must mention when I speak of a forest, I do not wish to be 
understood as speaking of a level sward of close bitten grass. Over such a surface the 
rains fall and flow away as over a barren field. To allow forest ground its benefit to the 
surrounding country, it must be allowed its opportunities of indulging in undergrowth. 
If necessary, cattle must be kept completely out from the circle of the forest, in order 
that the young trees may spring up. For, it will be very plain to you, that if no young 
trees arise the forest cannot be perpetuated. What we need in a forest which is to serve 
its proper purposes, is a continual succession of bright undergrowth, concerning which, 
the great law, the “survival of the fittest,” shail give us a successioa of younger trees 
ready to take the places of those which are mature and are properly cut down and used. 
But it should be here remarked, that if tolerable pasture be allowed outside, cattle will 
never injure a forest. 

A grove may be very well established, so that at all hours of the day cattle will find 
shade around its edges without being allowed to enter within its bounds. 

And now I will enter upon another form of forestry. I want to impress upon you 
the idea which doubtless many of you comprehend already, the idea which is largely 
practiced in many lands, that of forming plantations of trees. We have been so much 
in the habit in these northern countries of relying on the original forest which now is 
fast leaving us, that it is time we noticed what is done in other lands. Large spaces of 
ground are chosen and planted with trees. In the first place, the ground must be so 
thickly planted with young trees as to shade the soil. In the next place, these young 
trees at the proper time must be so thinned out as to allow the ultimate trees room to 
grow. ‘The reason of this is, that if we planted at first isolated trees, they would grow to 
branches and form nothing but knotty timber, while, if we grow them close together they 
will form tall upright columns of clear wood. Therefore, if you try plantations, grow 
your trees as closely together as nature will permit. 

If the question be what trees may most beneficially be planted, the answer is, that 
if we plant the walnut we cannot expect good merchantable lumber until sixty years. 
The cherry or the hickory will give you valuable lumber in half the time, the pine in 
fifty years. Nearly all others in thirty years. All these seem long spaces to look for- 
ward to; but it must be remembered that the land is always the more valuable for having 
them upon it. I may instance here one grove whlch I have examined in Illinois. It 
has been planted in walnut for forty years, it is but fifteen acres in extent. The owner 
of the farm said to me, ‘‘ My farm is nearly four hundred acres, but in twenty years that 
walnut grove will be worth three hundred thousand dollars, and. will be worth more than 
all the rest of of the farm. 

I would like here to emphasise the benefits to be gained by planting rows of trees on 
the exposed sides of farm lands. In the first place, we need shelter from the winter 
winds. All of us are aware how desert and bleak it is to travel or to live in our 
northern climate when the forest has been cut away. Rows of trees properly planted can 
easily remedy this. And for these purposes, I would recommend the evergreen rather 
than deciduous trees. Rows of the Scottish larch or of the Norway spruce, or perhaps, 
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best of all, of our own Canadian pine will answer well. I would recommend that 
these rows be double instead of single, the double rows to be fifteen feet apart. Un- 
doubtedly some land would be lost by this process, but all loss will be more than repaid 
by the increased comfort of the residence and by the increased fertility of the land. 

Men of our Canadian race, in whose strength we trust that a great Oanadian empire 
yet shall stand, I ask you, preserve the trees, plant them as windbreaks around your 
farms, plant them in plantations near your house, let the branches wave and let the glad 
foliage of cach succeeding spring say that they are there and that you are of them. If 
you wish near your residence that which shall arouse in you great and noble ideas, then 
have near you a grove of trees. In the absence of all other companionship, their com- 
panionship is perpetual. The wood, the whispering tenants of the grove, will always 
please you, will always, however desolate the world may seem, convey contentment to 
your heart. Finally, do not, I ask, make of your lands a waste of sand or clay. Give 
the trees a proper place ; let them be, as they will be if you allow them, a shield against 
the biting winds of winter, an assistant to all the crops your fertile field should grow. 
Let not our country degenerate, as older lands have, to a barren waste of stone and sand— 
countries which destroyed their forests. Let us rather remember that, as has been well 
said of old, the trees preserve the grass, the grass feeds the cattle, the cattle preserve the 
land, the land grows the man. 


Keep A Grove NEAR. 


How pleasant within easy walk of your house to have a woodland of five, of ten, or 
still more pleasant of fifteen acres. Let it not be a mossy wilderness of grassy land and 
old and dying timber, tut a well fenced territory, where infant, half grown, and full- 
grown trees uninjured and fresh, cover the ground, clear cut of frame, tender and glowing 
of foliage as the bowers where Melibceus walked or Thyrsis sung. Enter for fifty steps, 
the world is gone ; a hundred and the sclitude is utter. Without, itis the hottest of mid- 
day suns ; but the great leaf-roof above fills every sylvan arch with cooling shade, and 
passing where you will along these natural colonnades you breathe great draughts of life- 
giving forest air redolent of pine and balsam. On all sides outer sound is shut from 
you, the distant city bells are all unheard, the nearer mill has but a watch’s tick ; even 
the harsher noises of farming life approach the ear with muffled and not unpleasing 
touch. 

Here is repose, for here is distraction from outer cares. Notice that the forest has 
a population of its own ; and if you have not been a destroying tyrant but hospitable to 
the little harmless savages of the wilderness, a thousand lives will be around you, the 
existence of which you knew not. In yonder hollow, now seen, now hidden, the part- 
ridge is feeding her half-grown brood ; the squirrel upon the leaning sapling beside you, 
glancing down with a half-friendly, half-careless air, is carving with his sharp curved 
teeth one of last year’s nuts ; and in the insect life on ground and fallen tree are bustling 
communities, colonies, monarchies, or empires, for what we know, crossing, meeting, 
working, assisting as if everything hung on their efforts, you were nobody and space 
were outside the fence. 

Here is the home of retirement, the seat of contemplation, the birthplace of thought. 
He who has near him such a solitude may rear heroes, for the murmurings of the mighty 
trees roll laden with the whispers of ambition to the youthful ear; he who has it may 
hope for statesmen among his sons, for the converse of such a wilderness has nurtured 
throughout successive ages in many a succeeding race, in many a youthful and patriotic 
heart, the plans which in after days bore richest fruit of national life and national 
greatness. 

If any of you should wish some practical ideas as to the best description of trees for 
windbreaks, I have noticed that those who have planted evergreens are best satisfied. 
Three evergreens, as remarked above, make an excellent windbreak. The first is 
our own Canadian pine, the next the Norway spruce, the third the cedar. I have known 
these three grow and flourish on so many different varieties of soils that it may be said 
they are suited to most localities. There is yet a fourth which I have observed makes a 
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very beautiful windbreak, but which is not yet so generally used, I mean the Scottish 
larch, though not exactly an evergreen, it forms a link between the evergreen and 
deciduous trees. The Norway spruce must be purchased, as must the larch, but the 
cedar and pine are often obtainable in our own fields and forests. It will be found best 
to take them from black, swampy lands, a much better root being there obtainable than 
when taken from sand; and it must be always remembered not to allow the roots to dry. 
As to size, I have known them to succeed well when planted five feet high; but my own 
method would be to confine them to three feet in height if they could be procured. 

I take my leave of you now. The principles I have stated this afternoon you may 
rely upon. It is not I who speak, it is the voice of every century past saying, preserve 
your trees. 


VILLAGE IMPROVEMENT SOCIETIES. 


Something has been done by individual effort of late years to beautify the country 
by planting trees along the highways and on private grounds. But the movement here 
is not nearly so widespread as it should be, or as it is in the United States, where a great 
deal more attention has been paid to the subject. The advancement of public opinion as 
regards tree-planting for adornment across the lines has been greatly hastened by the 
establishment of village improvement societies by which organised effort is brought to bear 
on the undertaking, and the influence of the leading men in each community enlisted in 
the good work. In addition to the active and practical operations of these associations 
by means of which many villages whose highways were once bare and uninviting have 
been made models of sylvan beauty, they have done’ much by discussion and the pub- 
lication of their ideas to awaken a general and far-reaching interest in tree-planting and 
forestry. 

If similar associations could be organized throughout Ontario it would lend a 
marked impulse to the movement in favor of tree-planting by placing it on a broader 
footing and stimulating the apathetic and careless by the example of the more progressive 
and public-spirited. No one who has travelled much in the United States can have failed 
to notice how much more has been done to improve the aspect of the towns and villages 
than is the case in Canada. If the healthy impetus of local pride could be turned in the 
direction of beautifying the streets and homes of each community, each vying with the 
rest as to attractiveness, equally beneficial results would soon be noted amongst us. The 
following article by Mr. B. G. Northrop, which is taken from the American Agriculturist, 
gives some idea of what has been accomplished by means of village improvement 
societies : 


The homes of the American people to-day are in happy contrast with those of fifty 
years ago in their architecture and surroundings. Of the many agencies tending to this 
result, none has done more than the hundreds of village improvement societies now scat- 
tered widely over the country. Their influence has not been limited to the towns, 
counties or States where they have been organised, for the discussions they have prompted, 
and the plans and ideas thus advocated by the press of the country, have benefited and 
brightened thousands of homes. The recent advocacy of village improvements by leading 
journals has given a strong impulse to this movement, so that more of these societies 
have been organised during the last year than in any previous ten years. It is an 
index of its value that practical and unsentimental railroad corporations now facilitate 
this work because it tends to improve and build up towns on their lines. 


Though much has been accomplished—far more than I ever expected to witness 
when enlisting in this service, over twenty years ago—yet, compared with the public 
needs and the rich opportunities now opening on every hand, this work seems just begun. 
The most progressive and public-spirited communities are the very ones that are specially 
appreciative of organised efforts for the general good. Our best towns, without an im- 
provement society, often tall far short of what they might be and ought to be, for in 
them, here and there, are found neglected private grounds, dilapidated dwellings, barns 
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and sheds, or a street fronting the house ugly with piles of decaying brush, or chips, old 
cans, harrows, carts or sleds, a fence with missing pickets, or a disabled gate which gives 


an air of shiftlessness sadly marring the effect of an otherwise beautiful village. 


When an improvement society once develops private taste and public spirit, such 
defacements disappear. Where every citizen is thus stimulated to make his own wayside 
free from rubbish, and then neat and attractive, the entire town becomes so inviting as 
to give new value and attractions to all its homes. It is high praise to any people that 
they fondly cherish their homes. A stranger can hardly drive through such a town 
without saying, ‘‘ Here are people of refinement, who tastefully guard the surroundings 
of their daily life.” These surroundings, trifling as they seem, may be constant factors 
in forming character, Clearing up, dusting and putting things in order are little matters 
in parlor or sitting-room, yet how soon would each become forbidding were these trifles © 
neglected. Just so in a village; let minor matters be neglected or slighted, and the 
comfort, content, reputation, and prosperity of a whole community suffers. But, worst 
of all, home life suffers, and character deteriorates. Modern civilization relates to the 
homes and social life of the people, to their health, comfort, thrift, and their intellectual, 
social and moral advancement. In earlier ages, men were counted in the aggregate, and 
valued as they helped to swell the revenues or retinues of kings. The government was 
the unit, and each individual only added one to the roll of soldiers or serts. Happily for 
us the family is the unit of the State, and government is for the people as well as by the 
people. This gives to the concrete all the characteristics that make the home beautiful 
and atsractive. Thus, love of home is primary patriotism. 


When recently surveying a town, in order to adapt my lecture to local needs, as we 
passed a large house and spacious barns, with all the surroundings neglected and forbid- 
ding, my escort said: ‘‘ Here lives the richest and meanest man of our town. Twenty 
years ago he brought here a refined young lady asa bride. For afew years it was her am- 
bition and delight to adorn her new home without and within. At length her strong, 
innate love of the beautiful was cruelly crushed, for this thoughtless, if not heartless, 
wretch ‘would no longer permit such waste of her time on good-for-nothing posies.’ 
Driven to despair, she has been for years in the asylum among the incurably insane.” 


This may not be a typical case, but it contains a warning of wide application. While 
the pursuits of farmers, under right conditions, are highly favorable to health and longe- 
vity, too often they, and still more their wives, seem specially liable to depression and 
insanity. The farmer’s home should be social and sunny. However humble, it may be 
tasteful and attractive. The isolation of the farmer’s dwelling should suggest the wisdom 
and necessity of providing home enjoyments and fostering home courtesies. As flowers 
seem worthless only to the senseless, so the morning and evening salutations in the family 
may seem little in themselves, but, when fitly observed, they are constant forces, and 
therefore mighty in their influence. As the sunbeam is composed of many minute rays, 
so every farmer’s home should be illumined and brightened by Nature’s richest hues 
without, and, still more, within, by all the sweet amenities of life. These amenities and 
affections may be and should be, the sunshine of every home. They refresh and purify 
the social circle. Like the clinging vine, they twine themselves around the heart, calling 
forth its strongest affections, and securing its happiest and most healthful activity. Such 
affections dignify homely drudgery, make tough toils pleasant, painful sacrifices 
easy, and perils and privations cheerfutly endured. Under the inspiration of such affec- 
tions, there is often a genuine heroism in the home, unsurpassed, if not unequalled, by 
any which the world lauds on the battlefield. 


The isolation of the farmer’s home does not warrant gloom of mind or dreary sur- 
roundings. His home should be one of intelligence. Farming need not be a plodding 
routine life. A first-class agricultural paper is a good investment, that he may know the 
best agricultural processes and products, improvements and stock. For his own sake and 
that of his family, current events at home and abroad should be familiarly discussed. 
Brain and muscle need to work together, for the highest health of each. The dull and 
stupid are short-lived. The farmer works most cheerfully when the mental horizon is 
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broadened, so that he looks far beyond the sphere of his daily work. How many homes, ~ 
even on the Western frontier, have been the abodes of intelligence, courage, industry, 
contentment and good cheer, where early hardships have developed noble characters that 

made the desert rejoice and blossom as the rose. | 


When in Nebraska city, the guest of an ex-governor of Nebraska, I found a happy 
contrast to the miser’s wretched home. To this State, then a Territory, just ceded by the — 
Indians to the United States, and still a wilderness, he brought his bride, a cultivated — 
lady from Detroit, who cheerfully made the best of their log hut. Soon flowers, shrubs — 
and vines sprang up on every side, until at length a veritable Eden, largely planted and 
tilled by her hands, surrounded that humble home, and in a few years a stately mansion, 
beautiful within as well as without, rose in its place. How much did her love of the 
beautiful and her purpose to create this paradise on which her heart was set when she first 
saw this spot,-and saw, too, its possibilities, lighten the burdens and lessen the privations 
of a pioneer life. Bright visions of a beautiful home were an inspiration and a benediction 
to that happy household years before they were fully realised. 


It seems fitting that such a home fitly named “ Arbor Lodge,” should be the birth- 
place of Arbor Day. It was a happy idea to designate a given day when all should unite 
in the work of planting trees. This honor belongs to Ex-Governor J. Sterling Morton, of 
Nebraska. The first proclamation for the observance of such a day was made at his sug- 
gestion by Governor Furnas, of Nebraska, and it is said twelve millions of trees were 
planted on the day thus designated. It was soon established by law as a legal holiday, 
and provision was made for awarding premiums to those who set out the most trees in its 
observance. ‘The prizes offered for tree-planting secured definite statistics from official 
county returns, annually made December 3lst. At the American Forestry Association 
held in Boston, September, 1885, Ex-Governor Morton said: ‘‘ Arbor day has worked 
well in Nebraska, and we have growing in that State to-day more than 700,000 acres of 
trees which have been planted by human hands.” ‘The rapidity of growth of the forests 
first planted, not only cottonwood but more valuable’ timber trees, and especially the 
favorite black walnut, was a grateful surprise. It demonstrated the value of these trees 
for fuel, fences and lumber (the special need of treeless prairies), so that a great im- 
pulse has recently been given to this work. The latest figures are so enormous as to seem 
incredible to those who have not witnessed the interest, not to say enthusiasm of 
Nebraskans, in this work. So broad and beneficent have been the results of the Arbor 
Day movement in Nebraska, that its originator is there gratefully recognised as a bene- 
factor of the State, now the leading State of America for tree-planting. It glories in the _ 
old misnomer, “The Great American Desert,” since it has become so habitable and hos- | 
pitable by cultivation and tree-planting. Where twenty years ago the school geographies 
said trees would not grow, the settler who does not now plan for tree-planting is the 
exception. The Nebraskans are justly proud of this great achievement and are determined 
to maintain their pre-eminence. 


The laborers of France and Germany socialise far more than American farmers. The 
festive spirit is a marked feature of their character. It is manifested in the family, for — 
young and old, rich or poor, all take their outings together—in neighborhood meetings, 
in processions and various social gatherings. Whole families seem to enjoy everything 
together as they visit the beautiful gardens and woods which abound in or near their cities 
and towns. In Germany, this genial spirit is everywhere fostered by music, vocal or 
instrumental. As every one sings, a concert may be easily extemporised at every such — 
picnic. Asa result, there is an inexpressible something in the German character that — 
earries mirthful and happy childhood into old age, giving an added charm to social life, 
and lightness and cheer to sober work. 


Village improvement is often carried on by individual, as well as by organised efforts» 
where a citizen or a family of liberal views and large means become benefactors of their 
native town, and thus by example and personal influence awaken town pride and public 
spirit. Norfolk, Conn., furnishes a striking illustration of this kind. Twenty years ago 
it was a declining town. Now it is a favorite summer resort, proud of its recent growth 
and prosperity, and grateful to the families that have caused this transformation. Such an 
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example should prompt others. How many men of wealth in our favored age, like the 
Battell and Eldridge families in Norfolk, are enriching their own lives in becoming bene- 
factors of their native towns by gifts for libraries, schools, cemeteries, fountains, parks 
or other institutions or improvements. It is a privilege to witness their happiness in 
seeing the fruits of such beneficence. What a contrast such noble characters show to the 
grasping and avaricious niggard—unhappy and unloved in life and unmourned in death. 


PLANTING FOR IMMEDIATE EFFECT, 


It is often the case that trees are planted extensively and set closely together for 
ornamental purposes, and allowed to grow up to maturity without being thinned out. For 
the first few years the effect is pleasing and the trees flourish as a rule much better 
than if they had been planted at long distances apart. But before long they begin 
to crowd each other. They have not room to expand and put forth their branches and if 
left to themselves, grow much as they do in the forest, long straight sticks with the foliage 
all at the top instead of presenting a leafy expanse of verdure at a short distance from the 
ground. Hence the importance of applying the thinning out process at intervals so as to 
leave each tree with ample room to spread. The following article from the pen of Mr. A. 
S. Fuller, which appeared in a late issue of the American Agriculturist, will be found 
instructive upon this point. The experience detailed will help to correct the impression 
that all that is needful to improve the appearance of a farm is to plant trees once for all and 
then leave nature to do the rest. That, of course, is better than nothing, but it falls far 
short of what can be done by judicious thinning out as the trees mature : 


When I purchased part of an old farm in New Jersey, which has since been my 
home, there was not a square yard of grass upon it, nor a fruit tree or shrub except those 
growing in hedge rows, fence corners and in and around an old stone quarry in a corner 
near the highway. The outlook for a cozy home was anything but inviting, but it was in 
the country far away from the everlasting bustle and din of the city, and this was some- 
thing to one who sought a quiet retreat and pure air, where he might build and plant to 
suit himself. 


The first thing thought of after building a house and barn was a bit of green grass, 
and being somewhat doubtful about seed growing on an old worn sand bank, the roadsides 
were laid under contribution, and soon we had skinned enough of them to give us a few 
square rods of sward or just an edging of acres of lawn which I hoped to secure at less. 
cost afew years later. ‘The fruit trees and vegetables came next in order, and all, by 
much coaxing, flourished moderately well, but upon the approach of winter and as the 
deciduous trees and shrubs dropped their foliage, our surroundings seemed cheerless, cold 
and desolate, and the want of something green was not only seen but felt, for the cold 
north-west winds swept over the place, driving even the winter birds, squirrels and 
rabbits away to the woods for shelter. 


My first winter here was enough in the way of experience to show me that evergreen 
trees of almost any kind would add greatly, not only to our comfort but to the 
general good appearance, too, of my grounds, so in the spring a special effort was made to 
plant as many as seemed desirable, Pines of various species, spruces, arbor-vitees, hem- 
locks, balsams were selected, not omitting the Kalmias or laurels, hollies and other native 
undershrubs with evergreen leaves. Many of these were obtained from the woods, costing 
nothing but the labor of digging, hauling home and planting; others were purchased 
at a nursery a few miles distant. One week, with a team and three or four men, 
was sufficient to make a wonderful change for the better in the general appearance of my 
surroundings, and it has steadily improved ever since, as the trees increased in size, and 
new kinds were added. 


At first novelties and rare species were not sought for, but those most readily obtained 
accepted, because the most common and cheapest would afford shelter and warmth as well 
as the rare and costly, and look just as green and cheerful when the snow covered the 
ground in winter, besides some of those usually classed among the cheap and common, 
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like the white pine and hemlock, should never be omitted, even from the most select list 
of hardy compeers. The kinds obtained were planted freely in groups, rows and as single 
specimens, and as usual in such cases I sought “immediate effect,” and in carrying out 
this idea several trees were planted where there would be room for only one to grow up 
to maturity. But, having confidence in my own courage to cut down a beautiful tree 
when it became necessary, rather close planting was the rule followed. For instance, in 
one group of Norway spruces planted between my house and barn, eleven trees were set, 
ten have since been removed, and the one remaining is about fifty feet high and the lower 
branches cover a considerably larger area than the entire eleven did when first planted. 


During the first five years after planting, and as thinning out became necessary, we 
thought little of it, for a few strokes of the axe would cut a tree down, and to haul it 
away to the brush heap involved but little labor, but as the years passed and 
the trees enlarged, the cost of removal became greater and now it is the work 
of hours, and sometimes days, to get rid of a tree twenty-five years old. Our 
ten minutes spent in planting have grown to ten or twice ten hours in its removal, and we 
are learning from some experience that planting for ‘immediate effect”? may become a 
rather costly investment. It seems to be the general practice, however, in both private 
and public grounds, but the thinning out at the proper time is as generally neglected, and 
as a result all of the trees are ruined. 


We have only to visit our public parks to see what “‘ immediate effect ” and “ future 
ruin” means, and perhaps the two most striking examples of neglect are to be found in 
the Central Park of New York and Prospect Park of Brooklyn. In the former, the 
woodman’s axe has been heard for years, cutting away worthless timber in the vain hope 
of saving a few fair specimens out of the hundreds that are being destroyed. In Prospect 
Park, however, the axe has not, as yet, been laid at the root of any great number of trees, 
although sadly needed, and every year it is delayed only increases the difficulty and will 
make the impending ruin the more complete. The crowding of a hundred trees into a 
space where ten would have been ample when planted, and even to produce the immediate 
effect sought, is now painfully apparent in the rapidly advancing ruin and decay of all. 
To thin out and remove the most worthless specimens at this time will call for an 
expenditure ten times the original cost of the trees, and when it is done there will be left 
a few long-legged specimens of the hop-pole type instead of wide spreading, beautiful trees 
such as nature produces when afforded room for development. 


This very prevalent system of crowding and massing of trees and shrubs has not 
only been extensively practiced to the great detriment of nearly all private and public 
parks, but often extends to small gardens, where numbers of specimens is the ruling idea 
instead of perfect and fully-developed ones. The disastrous effect of the overcrowding of 
ornamental shrubs and trees becomes even more obvious in small] places than in large, open 
grounds, where distance and massive effects make the defects of individual specimens less _ 
apparent to the passer-by. It would seem that we have plenty of artists in ideas, but few of 
execution. There is no end of beautiful designs in landscape gardening, but whatever — 
merit they possess is lost in transferring them from parchment to mother earth. To plan 
is one thing, execute quite another, and the artist who attempts to design an ever-chang- © 
ing and progressive landscape must be able to look ahead, not ten years, but ten times ten, 
else his sesthetic ideas. will soon be enveloped in chaos and moldy ruins. 


ARBOR DAY IN SCHOOLS. 


An excellent American custom, which has been wisely introduced into the schools 
of Ontario by Hon. Mr. Ross, the Minister of Education, is that of setting apart a day. 
in spring to be observed by the pupils of our public schools as “ Arbor Day.” Nothing 
is calculated to encourage in after life a love for the beautiful in Nature ard a desire to’ 
protect the forests and shade-trees from destruction more than an observance in which 
the children are taught to take a practical interest in the planting and growth of trees. 
The boy who has with his own hands planted a sapling and watched its growth year by 
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year until it becomes a landmark and an adornment to the neighborhood, has gained an 
experience which will bring home to him the value and pleasure of tree-planting far 
more than any amount of study could do. 


The principal drawback to the practical success of “ Arbor Day,” so far as it has 
been observed in Canada, is that the area for its operations has been mainly, if not 
altogether confined to the school grounds. The space is too limited to allow of much 
tree-planting, and when the portion which can be set apart for trees is taken up, Arbor 
Day bids fair to degenerate into a mere formality. This should not be the case. Why 
could not the useful and practical nature of the custom be extended by having some of 
our tree-streets and public places planted by the public school pupils? If Arbor Day is 
to be a means of giving the young an insight into the principles of forestry, and com- 
bining actual results with theoretical instruction, the School Boards should see to it that 
its benefits are not lost for want of the means and opportunity to make plantations on an 
extensive and permanent scale. Mere playing at tree-planting will accomplish little of 
the good sought for. 

In the United States Arbor Day has obtained general recognition, with the happiest 
results. The following synopsis of an address recently delivered by Mr. B. G. Northrop, 
of Clinton, Connecticut, before the Massachusetts Horticultural Society, conveys some 
idea of what is being effected by this means in influencing public sentiment in favor of 
tree-planting : 

Arbor Day was first proposed by ex-Governor J. S. Morton, of Nebraska, in 1872, 
from the economic standpoint ; the great problem then was to meet the urgent needs of 
vast treeless prairies. 

Arbor Day in schools was first suggested by Mr. Northrop, and was educational in 
its origin. Mr. Northrop’s pioneer work in this direction met with indifference, and even 
opposition, from educational authorities,—but now the idea has become generally accepted, 
and Governors and school superintendents, who at first were apathetic, on fuller informa- 
tion have worked heartily for the adoption of Arbor Day. The logic of events has 
answered objections. Wherever it has been fairly tried, it has stood the test of experi- 
ence. Now such a day is observed in thirty-nine States and territories in accordance with 
legislative Act, or by special recommendation of the Governor or State School Super- 
intendent, or the State Grange, and the State Horticultural and Agricultural Societies, 
and in some states by all these combined. It has already become the most interesting, 
widely observed and useful of school holidays. 

Arbor Day has fostered love of country. It has become a patriotic observance in the 
Southern States, which have fixed its date on Washington’s birthay. It was a scene of 
thrilling interest at De Funiak Springs, Fla., when an enthusiastic crowd, young and old, 
gathered to plant a State tree for every State in the Union around their beautiful lake. 
besides memorial trees to Washington and other patriots and philanthropists ; a brief 
State panegyric was made at the dedication of each tree. 


This custom of planting memorial trees in honour of Washington, Lincoln, Grant, 
Garfield and other patriots, and also of celebrated authors and philanthropists, has become 
general. 

Who can estimate the educating influences already exerted upon the myriads of 
_ youths who have participated in these exercises? This custom has been heartily com- 
mended by the eminent authors of America. The Arbor Day circulars within the reach 
of every scholar contain choice selections in prose and poetry on the value and beauty of 
trees. What growth of mind and heart may come to our youth as they learn these rich 

gems of our literature, and still more as they are thus led to apply them by planting and 
caring for trees! What multitudes of youth have thus united sentiments of patriotism 
and the study of literature and history, with the love of trees, vines, shrubs and flowers, 
and thus with the love of nature in all her endless forms of beauty ! 


In the school geographies pupils learn of the trees and plants in foreign lands, while 
they are ignorant of those growing right about them. One farmer in Norfolk, astonished 
on seeing those varieties, admitted that he could not distinguish one-half the kinds of 
_ trees found on his own farm. Professor Brewer, of Yale University, says: “I have recently 


78 


talked with students, sons of well-to-do families, who could not give the names of three 
kinds of trees in our streets. They have grown up as ignorant of the trees of our forests 
and the crops of our fields as a Hottentot grows up ignorant of the stars.” At the Ameri- 
can Forestry Association, at St. Paw, Minn., the president of the School Board of that 
city, while advocating the resolution in favor of Arbor Day, said: “I am confident, from 
conversation with them, that not one in ten of the teachers of this city can recognise by 
sight ten of the commonest trees growing in this region.” Since that date what a change 
has Arbor Day wrought in the sentiments and practical attainments in this line of both 
teachers and scholars. 


Habits of observation have been formed which have led youth in their walks, at work 
or play, to recognise and admire our noble trees, and to realise that they are the grandest 
products of nature, and form the finest drapery that adorns the earth in all lands. ‘Those 
talks on trees, which Superintendent Peaslee says ‘“‘ were the most profitable lessons the 
pupils of Cincinnati ever had in a single day,” occupied only the morning of Arbor Day, 
the afternoon being given to the practical work. 


Since 1883 our schools have rendered new service to the State, as well as to their 
pupils, by leading them to study the habits of trees, and appreciate their value and beauty 
—thus tending to make practical horticulturists and arborists. How many of these chil- 
dren in maturer years will learn from happy experience that trees, like grateful children, 
bring rich filial returns, and compensate a thousand fold for all the care they cost? George 
William Curtis says: ‘ Arbor Day will make the country visibly more beautiful year by 
year. Every school district will contribute to the good work. The school-house will 
gradually become an ornament of the village, and the children will be put in the way of 
living upon more friendly and intelligent terms with the bountiful nature which is so 
friendly to us.” 

In New York 77,082 trees were planted in three years, and in 1891 8,955 school 
districts observed the day. 


Indiana and Pennsylvania have kept Arbor Day both in spring and autumn. 
Pennsylvania is still the banner State in this‘work, by reason of the enthusiastic efforts 
of the late Dr. Higbee, who made earnest appeals to all teachers, school officers and friends 
of education, ‘‘ to give this good work all possible encouragement, putting the thought and 
work of tree-planting into the schools. The boys and girls should be encouraged to collect 
and plant seeds and nuts of various kinds, and watch their growth and care for them. 
This is a work not for a day or a year, but for the profit of the succeeding generations. 
Every teachers’ institute should discuss this subject, and every normal schooi should give 
it earnest attention.” Over 300,000 trees have been planted on the successive Arbor 
Days in that State. Who can estimate the influences thus exerted on minds as well as 
on grounds—influences that will go on broadening through all time? In Illinois 
10,000 districts were reported as keeping the day. 


Maine reports: ‘‘ After six years’ observance, Arbor Day is growing more in popular 
favor, through the efforts of the press, the granges and the schools.” Iowa has observed 
this day with peculiar interest. An elaborate circular has been annually sent to each 
school, ‘The special effort last April was to develop local patriotism—State, county and 
town pride. 

Many school grounds are too small to admit of ornamentation ; sometimes smallest 
where land is cheapest, and totally inadequate to the necessities of the schools. Arbor — 
Day has started efforts for their enlargement. State school reports now widely call — 
attention to this defect, and urge that every school contain at least half an acre of land, — 
and much more if possible. 


Arbor Day in schools has proved an effective method of calling attention to the 
importance of economic tree-planting. In New England, and all the Atlantic States, there 
are large areas of barrens, worthless for field crops, that may be profitably devoted to 
wood growing. Our Atlantic sand plains that were once covered with woods can be 
reforested. Over 10,000 acres on Cape Cod, which thirty years ago were barren sand 
plains, are now covered with planted forests. The 200 acres of forest at Wood’s Hull, of 
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Mr. J. S. Fay, and the 300 acres of planted trees of Mr. H. G. Russell at East Greenwood, 
R.L., are genuine object lessons for New England. On almost every farm there are waste 
places where trees might be earning dollars for their owners, growing by the brook or 
river, or on hillsides, or overhanging clifts too steep for cultivation. 


Arbor Day has proved as memorable for the home as for the school, leading youth to 
share in dooryard adornments and in planting trees by the wayside. Much as has been 
done on limited school grounds, still greater improvements have been made on the home- 
steads and the roadsides. 


UTILISING POOR FARMING LAND. 


There are two facts which must strike every observer of modern economic tendencies 
as showing the absolute necessity from the farmer’s standpoint of individual self-pre- 
servation of tree planting and forest preservation. The one is the growing cheapness 
and abundance of ordinary farm produce, the other the increasing scarcity and dearness 
of the more valuable kind of timber. Ordinary foresight, such as any man in business 
is obliged to exercise day by day to save himself from ruin by observing the tendencies 
of the age and taking note of changed conditions, should have long since called a halt 
in the process of forest destruction and induced farmers to plant trees extensively as the 
best possible investment for the future. 


Unfortunately many men are slow to recognise that the world moves. They look 
at things through the spectacles of their grandfathers and travel] through life along the 
old ruts in which they were born. Their grandfathers cut down every tree in sight and 
planted wheat, because trees were plentiful and wheat scarce. They continue chopping 
down trees and sowing wheat, although in the interval an agricultural revolution has 
taken place. Timber is now scarce and wheat plentiful, but it makes no difference to 
them. They go on just the same 4s if the conditions of fifty years ago were those of to- 
day, notwithstanding that with the opening up of the prairie regions of this continent 
and other continents by steam communication, cereals are continually becoming cheaper. 
They continue the unequal struggle against the virgin fertility of the Western prairies, 
and the coolie labor of the East, growing wheator other cereals on poor worn-out land 
better adapted for forestry, and neglecting altogether the opportunity offered of growing 
timber to provide for the needs of the future. It is no wonder that a _ business con- 
ducted with so little foresight or reference to the law of supply and demand often proves 
afailure. Were farms managed with an ordinary measure of business foresight instead 
of in the happy-go-lucky fashion which sees no farther than the next harvest-time ; and 
the owners men capable of grasping the economic situation, and realising the 
import of the changes in agricultural conditions taking place around them, they might 
have easily averted loss and added to the productiveness and value ot their land by 
husbanding their timber resources. 


The problem of what todo with the abandoned farms of which so much has been 
heard lately is in a fair way of settlement. These farms have been abandoned, and many 
more are on the way to abandonment simply because they could not profitably compete 
in growing ordinary farm produce with the newer and more fertile regions opened up in 
the west. If partly planted with trees they would again become profitable. The fer- 
tility of the richer and more fertile portions would be improved, and the plantations 
growing in value year by year would eventually become a permanent source of profit. 
This is exactly what is being done in some of the Eastern States where there are large 
areas of land once under tillage lying idle. In Garden and Forest there appears an 
instructive description of an estate in North Beverly, Mass., which deserves the careful 
attention of all interested in rural economy, because it emphasises the fundamental 
principle underlying all successful agriculture—the adaptation of the crop to the character 
o f the soil. 
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“The estate which stretches along the western shore of Lake Wenham, a_ beautiful 
sheet of fresh water, consists of 275 acres, and was bought in 1875 by the late John C. 
Phillips, of Boston. The purchase comprised a number of farms or parts of farms and 
various small parcels of land ; only a part of it perhaps forty acres in all being adapted to 
tillage. A hundred acres of upland and swamp were covered with a natural growth of 
hardwood, pines and soft maples, the remainder of the estate being overlaid by dry 
glacial drift, clothed with scanty herbage and occasional clumps of stunted blackberry 
bushes. Early attempts at cultivating this land had exhausted whatever fertility it had 
ever possessed, and the free range of cattle over it for generations had prevented trees 
from springing up to cover its naked surface and replace the forests of pine which should 
never have been cleared from it. 


The dwelling-house was placed by Mr. Olmsted, who was asked to prepare a scheme 
for laying out the estate, on rough stone terrace built to receive it on the steep bank of 
the lake, and the drives as they appear on the plan were constructed under his directions. 
The beauty of the situation and the charm of the native woods on the sides of the old 
moraine in the north-eastern part of the estate had been the prime motive which induced 
My. Phillips to choose this particular site for his country home, but this once determined 
on it became necessary to develop some scheme for the economical treatment of the large 
area of poor land which could not be tilled except with large annual expenditures of 
money, and which could never be made into satisfactory and productive farming-land It 
was evident that if the agricultural efforts of the owner could be confined to the good 
land that better results could be obtained than could possibly follow any effort to con- 
vert a larger part of the estate into a farm,and under Mr. Olmsted’s advise this view 
was adopted. A tract of low, wet, rich soil, about forty acres in extent, in the north- 
west corner of the estate, and just north of the barns as they are now located, was thor- 
oughly drained and made one of the best and most productive fields in Massachussets. 
Jt remained to determine the destination of such portions of the remainder of the estate 
as were not already covered with trees. It was soon apparent that there was but one 
course to follow, and that was to cover it as rapidly as possible with such varieties of 
trees as grow naturally on poor soil, and so avoid the expense of annual tillage or the 
annual harvesting of unprofitable crops of scanty grass. 


Mr. Olmsted’s idea was to convert the whole estate, with the exception of the arable 
land in the north-west, intoa more or less open forest, in the midst of which the manor- 
house should stand like a forest-lodge in an oasis of kept grounds confined toits im- 
mediate neighborhood and encircled by the boundaries of the terrace ; and although this 
plan hasnot yet entirely been carried out, all the operations of late years have been. 
made with the idea of gradually extending the plantations over the whole of the dry up- 
lands. The first plantation was made in 1880, and the area now planted is about seventy- 
five acres. A number of varieties of trees were tried, principally European larch, the 
Scotch pine, the Austrian pine, thy Norway spruce, the white pine, the Douglas fir 
and the cance birch, but of late years white pines have been used almost exclusively, 
about sixty thousand having been planted since 1883. The larch has grown very rap 
idly, making trunks a foot in diameter in twelve years, and are as thrifty and as 
promising of long life on the shores of Lake Wenham as the larch on Mr. Henry G. 
Russell’s estate, described last year by one of our correspondents ; they are not as tall, 
however, as the canoe birches, which have grown on this soil with remarkable vigor, 
indicating the value of this tree, one of the best timber trees of our northern forests to 
plant on light gravelly soil. The, Douglas spruce has grown rapidly, too, and vigorously, 
and there is every indication that it will reach a large size on this soil. The Colocado 
variety of this noble tree, which is certainly one of the most promising of all exotic coni- 
fers introduced into the north Atlantic states, can be seen in greater numbers on the 
Philips estate than anywhere else, different individuals displaying a remarkable diversity 
of habit anda great variety of shades of color. White pines increase in height from one 
to four feet every year ; and the appearance of the young plantations indicates that, for 
covering the sterile hills of New England in spite of insects which attack and often 
deface it, this is the safest and the most profitable tree to plant. 
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We feel that an estate like this, managed intelligently on a system conceived 
and developed with the view to the best permanent economic results is an object-lesson 
of real public importance ; any well-planned and prudently conducted experiment which 
directs public attention to the possibility and advantage of using lands not otherwise 
valuable in a way to to secure a fair profit to their owner helps to establish and enlarge 
the prosperity of the state. 


THE VALUE OF WINDBREAKS. 


Wherever winds have a destructive sweep there is a lack of those provisions that 
nature would supply if let alone. Run an old-fashioned fence across a lot, and in ten 
years it would be the centre of a row of young trees, forming a solid windbreak. 
On knolls hereabout, if barred from cattle, hemlock and pines start. Fifty years agoI 
dragged rails to enclose a bit of land, which, to my boyish eye, was a delightful spot, 
where some tiny evergreens were trying to get a start on ridges and slopes and knolls. 
I was notinterfered with, and so the cows were shut out. The result is now a thing 
of beauty. But that is not all; the windsthat used to leap off the hill-top down on 
our orchards and barns are now decidedly broken. The only conifer native to our hills is 
the hemlock, andits beauty is hardly equalled. But the arbor-vitee—readily takes to 
our soil, and I have used that for my hedges. Under the lee of these the sharp winds 
never are felt, and the effect is largely to restore climatic conditions that existed be. 
fore the forests were so extensively cutaway. Quinces, for example, bear once more as 
they did fifty years ago. 


On one side .of the street here fruit abounds that cannot be grown across the way. 
I have no trouble with Diana, Isabella and lowa grapes, while even Concords do not get 


a fully ripe flavor a few hundred rods away. This is, to be sure, owing partly to the 
contour of the land, but it is also due largely to the additional protection given. The 


advantages are not only general, but special and local ; we cannot only affect climate on 
a large scale by forests and by our plantations of screens and windbreaks, but we can 
make our own lawn or orchard climate. 


Where land is abundant a belt of evergreens may be set. I have in mind one 
large orchard in this town, about one-third of which is sheltered in this way, and is 
in perfect health ; two-thirds are exposed to the sweep of the north-west winds, and the 
trees are of no use except forfuel. The line of demarcation is plain to every one who 
drives by, andthe contrast is almost startling. The effect on annual crops may not be 
so apparent, but it is logically sure, Iam confident that one of the first duties of a 
purchaser of land is to study its exposure and plant screens against the most trying 
winds. While we are waiting for the Government to solve the forestry problem, we 
ean in a small way contro! our own local climates to advantage.—H. P. Powell. 


SIR WALTER SCOTT ON TREE PLANTING. 


Sir Walter Scott, as is well known, was an enthusiast on the subject of tree plant- 
ing, and expended large amounts in beautifying the landscape of his Abbotsford estate 
by laying out extensive plantations in which he took a great deal of justifiable pride. He 
had a thorough practical knowledge of forestry, such as was equalled by few men of his 
time. Sir Walter contributed a valuable paper on the subject to the Quarterly Review 
in 1827, which though having in view the planting of large estates in the Highlands 
under very different social and climatic conditions to those which prevail in Canada, 
nevertheless contains many ideas and recommendations which are applicable here with 
some modifications. 
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The same misapprehension of the objects and aims of forestry and unreasoning oppo- 
sition to increasing the wooded area so often encountered in this country prevailed at the 
time Sir Walter wrote. On this point he says: 


“To speak the truth, agriculture, as Mr. Shandy says of the noble science of defence, 
has its weak points. Those who pursue one branch of the art are apt to become bigoted 
and prejudiced against everything which belongs to another, though no less essential, de- 
partment. The arable cultivator, for example, has a sort of pleasure in rooting up the 
most valuable grass land, even where the slightest reflection might assure him that it would 
be more profitable to reserve it for pasture. The store farmer and shepherd, in the same 
manner, used formerly to consider every spot occupied by a tree as depriving the 
flock of a certain quantity of food, and not only nourished malice against the woodland, 
but practically labored for its destruction ; and to such lamentable prejudices on the part 
of farmers and even of proprietors is the final disappearance of the natural forests of the 
north chiefly to be attributed. The neglect of enclosure on the side of the landlord ; the 
permitted, if not the authorised invasions of the farmer ; the wilful introduction of sheep 
and cattle into the ground where old trees formerly stood, have been the slow but effec- 
tual, causes’of the denuded state of extensive districts, which in their time were tracts of 
what the popular poetry of the country called by the affectionate epithet of ‘the good 
green wood.’ Still, however, the fact of such forests having existed, ought now, in more 
enlightened times, to give courage to the proprietor, and stimulate him in his efforts to 
restore the sylvan scenes which ignorance, prejudice, indolence and barbarism combined 
to destroy.” | 


The selection of suitable localities for tree-planting is a point of great import—and 
one too often overlooked. The observations of Sir Walter Scott upon this head are uni- 
versally applicable and emphasise the necessity of being guided by the natural conform. 
ation of the ground. His advice as to the situation of timbered land is of course equally 
valuable when the question is as to what portions of a new farm should be cleared and 
what allowed to remain in bush. If it were generally followed, both in clearing and re- 
planting, leaving the wood lots to occupy the rising ground regardless of lines of mathe- 
matical precision, our farms would not only present a more picturesque appearance, but 
would be materially enhanced in value by the better protection afforded the crops : 


‘“ The improver ought to be governed by the natural features of the ground in choosing 
the shape of his plantations as well as selecting the species of ground to be planted. A sur- 
face of ground undulating into eminences and hollows, forms to a person who delights in 
such a task, perhaps the most agreeable subject of consideration on which the mind of the 
improver can be engaged. He must take care in this case to avoid the fatal yet frequent 
error of adopting the boundaries of his plantation from the surveyor’s plan of the estate, 
not from the ground itself. He must recollect that the former is a flat surface, conveying, 
after the draughtsman has done his best, but a very imperfect idea of the actual face of 
the country, and can therefore guide him but imperfectly in selecting the ground proper 
for his purpose. 


‘“‘ Having, therefore, made himself personally acquainted with the localities of the 
estate, he will find no difficulty in adopting a general principle for lining out his worst 
land. To plant tne eminences, and thereby enclose the hollows for cultivation, is what 
all parties will agree upon; the mere farmer, because, in the general case the rule will 
assign to cultivation the best ground, and to woodland that which is most sterile ; and 
also because a wood place on an eminence affords, of course, a more complete protection 
to the neighboring fields than if it stood upon a level with them. The forester will give 
his ready consent, because wood nowhere luxuriates so freely as on the slope of a hill. 
The man of taste will be equally desirous that the boundaries of his plantation should 
follow the lines designed by nature, which are always easy and undulating, or bold, pro- 
minent and elevated, but never either stiff or formal. In this manner, the future woods 
will advance and recede from the eye, according to and along with the sweep of the hills 
and banks which support them, thus occupying precisely the place in the landscape where 
nature’s own hand would have planted them. The projector will rejoice the more in this 
allocation, that in many instances it will enable him to conceal the boundaries of his 
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plantations, an object which, in point of taste, is almost always desirable. In short the 
only persons who will suffer by the adoption of this system will be the admirers of math-~ 
ematical regularity, who deem it essential that the mattock and spade be under the per- 
emptory dominion of the scale and compass; who demand that all enciosures shall be of the 
same shape and of the same extent ; who delight in straight lincs and sharp angles, and 
desire that their woods and fields be laid out with the same exact correspondence to each 
other as when they were first delineated upon paper.” 


The writer quotes a noteworthy instance which fell under his observation as afford- 
ing a practical test of the profitableness of the mode of planting which he advocates. 


“ A gentleman of our acquaintance had, some years ago, the purpose of planting a. 
considerable part of a farm of about one hundred and twenty acres, which lay near his. 
residence. It rented at about twenty shillings per acre. The proprietor, rejecting a plan 
which was offered to him for laying off the ground into fields resembling parallelograms, 
divided like a chess-board by thin stripes ot plantation, went to work in the way we have 
mentioned above, scooping out the lowest part of the land for enclosures, and planting 
the wood round it in masses, which were enlarged or contracted, as the natural lying of 
the ground seemed to dictate, and producing a series of agreeable effects to the eye, vary- 
ing in every point of view, and affording new details of the landscape, as the plantations 
became blended together or receded from each other. About five or six years after this. 
transformation had been effected, the landlord met his former tenant, a judicious, cool- 
headed countryman, upon the ground, and naturally said to him, ‘I suppose, Mr. R., you 
will say I have ruined your farm by laying half of it into woodland?’ ‘I should have 
expected it, sir,’ answered Mr. R., ‘if you had told me beforehand what you were about. 
to do; but I am now of a very different opinion ; and as I am looking for land at present,. 
if you incline to take for the remaining sixty acres the same rent which I formerly gave 
for a hundred and twenty, I wiil give you an offer to that amount. I consider the benefit 
of the enclosing, and the complete shelter afforded to the fields, as an advantage which. 
fairly counterbalances the loss of one-half of the land.’ The proprietor then showed Mr.. 
R. the plan which had been suggested to him, of sub-dividing the whole farm by straight. 
rectilinear stripes occupying altogether about five and twenty or thirty acres. The intel-. 
ligent and unprejudiced agriculturist owned that, a priort, he would have preferred a. 
system which left so much more land for the occupation of the plow, but as frankly 
owned that the trees could neither have made half the progress, or have afforded half the 
shelter, which had actually been the case under the present plan, and that he was now 
convinced that the proprietor had chosen the better part.” 


The need of enclosure as a means of protecting the plantation from animals is fully 
dwelt upon, but as the author’s recommendations in this matter refer almost entirely to 
local conditions, they need not be reproduced here. His observations with regard to. 
drainage are more applicable to Canada : 


‘‘ A preparation no less necessary than that of enclosing and now generally attended 
to, although often far too superficially performed, is the drainage of such parts of the in- 
tended plantation as are disposed to be marshy. Water, which, when pure, is the neces-. 
sary nutriment of all vegetables, becomes, when putrid or stagnant, their most decided 
enemy. ‘There exist no trees, however fond of subaqueous soil, which will thrive if 
planted in an undrained bog. On the other hand, there is scarcely any ground so swampy 
that, provided it affords a level for draining, may not be made to bear trees, if the kinds. 
are well chosen. We have seen the spruce, silver fir, and even the balm of Gilead pine, 
attain great magnitude in a soil so moist that the trees were originally planted in what 
are called lazy beds. It must be, of course, essential that the drains should be kept open, 
and scoured from time to time, but it will be found that, as the trees advance, their own 
demand for nourishment will exhaust a great deal of the superfluous moisture; for as the. 
fall of a natural forest in a wild country usually creates a morass, so the growth of a 
wood, when the first obstacles are removed, has a tendency to diminish a bog which has. 
been already formed.” 
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The necessity of care in planting cannot be too strongly enforced. Farmers and 
others are often disappointed with the results of setting out trees owing to the death or 
stunted growth of their plantations, and discouraged from making further improvements 
of the kind, when the trouble arises entirely from their own carelessness or inexperience. 
On this important point Sir Walter says : 


‘¢ And here we may hazard an observation, that, of all accidents detrimental to a 
plantation, those which arise from the slovenly haste of the workman are most generally 
prejudicial. Sometimes grounds are planted by contract, which, for obvious reasons 
leads to hasty proceedings, but even where the proprietor’s own people are employed, 
which must be usually the case in undertaking in a distant and wild country, the laborers 
cet impatient, and if not checked and restrained, will be found to perform their task with 
far more haste than good speed. The experienced woodman will guard with peculiar 
care against this great danger ; for a tree well planted will be found to grow in the most 
unfavorable spot, while plants, the roots of which have been compressed, or, perhaps, 
left partially uncovered, will decay even in the best soil and the most sheltered situation.” 


In regard to pruning, an operation which so far as forest trees are concerned is 
much more general in Britain than in Canada, the most pertinent of the writer’s sugges- 
tions is that it should be done at an early stage of growth, He characterises it as a 
great blunder to postpone pruning until the use of an axe is necessary when the injury 
inflicted on the tree will be much greater than if the operation had been done with the 
knife. 


Sir Walter Scott’s admirable paper concludes with the following general observa- 
tions on the subject which present in comparatively brief compass such a clear and com- 
prehensive view of the benefits of forestry from a broad national and economic stand- 
point, and answer so aptly and conclusively the short-sighted and selfish objections often 
raised that it may fittingly find a place here. 


“ Indeed, it has always seemed to us not the least important branch of this great 
national subject, that the increase and the proper management of our forests cannot but 
be attended with the most beneficial effect on the population of the country. Where 
there lies stretched a wild tract of land, affording scanty food for unsheltered flocks, the 
country will soon, under a judicious system, show the scene most delightful to the eye— 
an intermixture of pastoral and sylvan scenery, where Ceres without usurping the land, 
finds also spots fit for cultivation. For even the plow has its office in this species of 
improvement. In numerous places we are surprised to see the marks of the furrows 
upon plains, upon bleak hillsides and in wild moorland. We are not to suppose that in 
the infancy of agriculture, our ancestors were able to raise crops of corn where we see 
only heath and fern. But in former times, and while the hills retained their natural 
clothing of wood, such spots were sheltered by the adjacent trees, and were thus rendered 
capable of producing crops, There can be no doubt that the protection being restored, 
the power of production would again return, and that in the neighborhood of the little 
hamlets required for the occupation of the foresters, the means of his simple subsistence 
would be again produced. The effects of human industry would, as usual, overbalance 
every disadvantageous consideration, and man would raise food for himself and _ his 
domestic animals in the region where his daily labor gained his daily bread. 


‘‘There would thus arise in the wild desert a hardy and moral population, living by 
the axe and mattock, pursuing their useful occupation in a mode equally favorable to 
health and to morality. ‘The woods, requiring in succession planting, pruning, thinning, 
felling and barking, would furnish to such laborers a constant source of employment, 
They would be naturally attached to the soil on which they dwelt, and the proprietor 
who afforded them the means of life would be very undeserving if he had not his share of 
that attachment. Ina word the melancholy maxim of the poet would be confuted, and 
the race of bold peasantry whom want and devastation had driven from these vast wilds 
would be restored to their native country. This circumstance alone deserves the most 
profound attention from every class of proprietors, whether the philosophical economist, 
who looks with anxiety for the mode of occupying and supporting an excess of popula- 
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tion, or the juvenile sportsman who seeks the mode of multiplying his game, and increas- 
ing the number of his gardes de chasse. The woods which he plants will serve the first 
purpose, and, kindly treated, his band of foresters will assist in protecting them. 


‘“‘We may'be thought to have labored too long to prove propositions which no one can 
reasonably dispute; yet, so incalculably important is the object, so comparatively in- 
different is the attention of proprietors, that it becomes a duty to the country to omit no 
opportunity of recurring to the subject. 


‘“‘The only decent pretext which we hear alleged for resisting a call which is sounded 
from every quarter, is the selfish excuse that the profits of plantation make a tardy and 
distant return. Toa person who argues in this manner it is in vain to speak of the 
future welfare of the country, or of the immediate benefit to the poorer inhabitants, or of 
the honor justly attached to the memory ef an extensive improver, since he must be in- 
sensible even to the benefit which his own family must derive from the improvement. 
recommended ; we can, notwithstanding, meet him on his own ground, and affirm that. 
the advantage to the proprietor who has planted a hundred acres begins at the very com- 
mencement of the undertaking, and may be realised whenever it is the pleasure of the 
proprietor that such a realisation shall take place. If, for example, he chooses to sell a 
plantation at five years old, or at an earlier period, there is little doubt that it will be 
accounted worth the sum which the plantation cost him in addition to the value of the 
land, and also the interest upon the expense so laid out. After this period the value 
increases in a compound ratio; and at any period when the planter chooses to sell his 
property, he must and will derive an advantage from his plantation, corresponding to 
their state of advancement. It is true that the landed proprietor’s own interest will 
teach him not to be eager in realising the profits of his plantations, because every year 
that he retains them adds rapidly to their value, But still the value exists as much as 
that of the plate in his strong-box and can be converted as easily into money, should he 
be disposed to sell the plantations which he has formed. 


‘‘ All this is demonstrable even to the prejudices of avarice itself in its blindest 
mood ; but the indifference to this great rural improvement arises, we have reason to 
believe, not so much out of the actual lucre of gain as the fatal wis wmertice—that indo- 
lence which induszes the lords of the soil to be satisfied with what they can obtain from 
it by immediate rent rather than encounter the expense and trouble of attempting the 
modes of amelioration which require immediate expense—and what is, perhaps, more 
grudged by the first-born of Egypt—a little future attention. To such we can only say 
that improvement by plantation is at once the easiest, the cheapest, and the least pre- 
carious mode of increasing the immediate value as well as the future income of their 
estates, and that therefore it is we exhort them to take to heart the exhortation of the 
dying Scotch laird to his son: ‘ Be aye sticking in a tree, Jock; it will be growing 
whilst you are sleeping.’ ” 


WHAT IS FORESTRY. 


A valuable addition to the literature of forestry has been made during the year by 
the issue of a brochure by Prof. B. E. Fernow, chief of the Forestry Division of the 
United States Department of Agriculture, being Bulletin No. 5 of its publications, 
entitled ‘‘ What is Forestry?” The circulation of this work ought to do a good deal to 
clear away popular misconceptions as to the scope and purpose of the efforts being put 
forth by nearly every civilised government to prevent the destruction of the forests and 
the consequent impoverishment and depopulation of the country. Prof. Fernow, to show 
the importance of the question in its bearing upon the timber supply of the future, gives 
some interesting statistics as to the value of the forest productions of the United States. 
The total annual product of wood material of all descriptlons consumed in that country 
may be valued in round numbers at $1,000,000,000 representing roughly speaking 
25,000,000,000 cubic feet of wood, or the annual increase of the wood growth of 500,- 
000,000 acres of forest in fair condition. Its value exceeds ten times that of the gold 
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and silver output, and three times the annual product of the mineral and coal mines put 
together. It is three times the value of the wheat crop, and exceeds the gross income of 
all the railroad and transportation companies. The capital employed in milling, aside 
from that invested in cutting timber is estimated at $650,000,000 and the direct manu- 
facture of forest and saw mill products affords employment to upwards of 300,000 people 
irrespective of those engaged in its transportation and re-manufacture. 


It is only comparatively lately that in addition to the obvious and direct value of 
the forest as the source of production of material which is so indispensible to our needs 
its value in promoting fertility, regulating climatic conditions, and equalising the supply 
of water has been fully established. It is to be regretted that a fact so vital to the 
future prosperity of the country has not even yet secured that general recognition which 
is essential in order to secure prompt and effective public action upon a comprehensive 
scale. The transition from the conditions of early settlement when every tree was 
regarded as a cumberer of the soil and a nuisance to be got rid of with as little delay as 
possible, to those which prevails to-day, has been too abrupt to allow the present genera- 
tion to realise fully the need of forest preservatton. And considerations of immediate 
profit to be made by the destruction of the remaining woodlands too often blind the 
individual land owner to the duty which he owes to the country and to posterity, doing 
his share by forest preservation or replanting, to avert those calamities which have invari- 
ably followed close upon wholesale deforestation, 


As Prof. Fernow forcibly points out, many people have an entirely wrong impression 
as to the object of forestry. It is not contemplated to interfere with useful and necessary 
production, or prevent entirely the cutting of timber in the regions under forest manage- 
ment. On the contrary, the forest is treated as the source of a perennial crop, to be 
judiciously harvested to the best advantage, taking care to utilise the land to its fullest 
capacity for the growing of timber. It is not the cutting of timber that the forester 
opposes, but its destruction in such quantities and in so reckless a manner as to destroy 
or retard the prospects of future production, and leave the earth bare of its natural cover- 
ing in those places where a wooded growth is essential to the maintenance of desirable 
agricultural conditions. So far as the settled portion of Ontario is concerned, the mischief 
has already been done, and large areas which ought to have been permanently maintained 
as forest-land, yielding their yearly supply of wood by the culling out of the mature trees, 
have been entirely denuded by axe and fire. The urgent question, therefore, as regards 
these districts is that of restoring the equilibrium by reforestation. We cannot do better 
than quote from Prof. Fernow’s work the following instructive passage on forest 
reproduction. 


REPRODUCTION. 


There are three ways of reproducing a forest, which lead to three methods of manage- 
ment. We may either remove the original growth and replant the area, or we may cut 
it and expect the reproduction by sprouts from the stumps, or else we may so manage our 
cutting that seed from some remaining trees sows itself and produces a new growth of 
rears Often any two or all three methods of reproduction may be employed 
together. 


The first method, namely, that of replanting the cleared ground, is simple but expen- 
‘sive, especially in our country, where wages are high. 


The method is objectionable, also, because by the removal of the original cover the 
soil is exposed to sun and wind, and is liable to be covered by weed growth, which reduces 
the chances of successful reforestation. It is, however, largely used in the pine forests 
of Europe with tolerable success, and has the advantage that the cutting may be done 
without regard to the seed production. 


_ Planting becomes necessary where all original growth is absent, as in the prairies and 
plains, and on the devastated hill and mountain lands, or where, by lack of proper atten- 
tion in cutting the forest, undesirable species have gained possession of the ground. 


The second method, that of reproduction by sprouts from the stump, familiarly known 
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as coppice management, can be used only, of course, with such kinds as will sprout. The 
conifers, therefore, are entirely excluded, for although a few of them (sequoia, and some 
pines) do sprout, the sprouts do not develop into trees of size. Altogether, sprouts, while 
growing rapidly, remain comparatively short. This management is, therefore, only fit for 
the production of firewood, charcoal, ties, poles, posts, and wood of small dimensions, 
Most of the so-called second growth of the forests of New England and elsewhere in the 
United States consists of coppice growth, and does not promise much for future supplies 
of dimension timber. In time the stocks lose their vitality, and the quality of the forest 
deteriorates. 


_ The third method, that of natural reproduction by seed, together with artificial 
planting, produces the timber forest. 


There are various ways of applying this method ; either leaving seed trees scattered 
over the entire area, or clearing strips and leaving a neighboring growth of seed trees to 
supply the seed for the reproduction on the cleared strip. 


In these methods one is dependent on the seed-bearing of the mother trees, and it 
must not be overlooked that most, or many of our most valuable trees do not bear seed 
‘every year, at least not plentifully. 


The clearing of strips, with seeding from the neighboring growth, is perhaps the 
simplest, and on that account may recommend itself to the lumbermen. [It is applicable 
with success, however, only to those kinds which have light enough seed to be scattered 
‘over the cleared strip by the winds, and which can sprout and develop satisfactorily without 
the partial shade of nurse trees, and grow fast enough not to be crowded out by weeds. 


To make this method tolerably effective, the width of the cleared strip should not be 
more than the distance which the wind is sure to carry the seed, say from two to four 
tree-lengths, according to kind, and that the clearing occur in or precede a seed year. 


By reducing the size of the clearings to small openings the chances of successful 
reproduction are increased ; and in this manner we come to the next method, which con- 
sists in a thinning out through the entire area that is to be reproduced, and letting in 
enough light to stimulate seed bearing, proper decomposition of the litter to make a seed 
bed, and to favor the growth of seedlings. The method of reproduction from seed trees 
standing on the same ground requires perhaps the least change from our present method 
of utilising the forest, which consists in culling out trees here and there. The main 
changes necessary would Le to remove first the undesirable trees and the undesirable 
species, and to utilise the desirable only gradually after seeding has taken place, and in 
doing so keep in view the requirements of the young growth for either shade or more 
light. To do this successfully requires considerable knowledge and judgment, and in fact 
the art of the forester is here called into fullest requisition. Differences of condition 
necessitate differences of treatment. It would lead us too far to discuss in this paper at 
length what is required. I may only briefly recite an example, namely, how the beech 
forests are reproduced in Europe. . 


The beech, like many other timbers, bears seed only periodically. Seed years occur 
in different localities at periods varying from three to even twenty years, records of their 
occurrence being kept. A few years before the seed year is expected to occur the forest 
is somewhat thinned out to admit air and light upon the soil, in order that the litter of 
the forest floor be more rapidly decomposed and humified, and so may form a suitable 
seed-bed for the sprouting of the seed, and also to stimulate the mother trees to a plentiful 
production of superior seed. In this thinning the inferior material and the undesirable 
kinds are first removed, and such kinds as reproduce themselves easily without aid from 
the forester. When the nuts fall, pigs may be driven into the woods to plow them under. 
Under favorable conditions a soft, green carpet of young beech seedlings will be found to 
cover the ground in the spring next after the seed year. Now comes the critical period. 
If the mother trees were left, the whole crop would be lost, and while waiting for the 
next seed crop, under the altered light conditions which invite grasses, weeds and other 
species, the difficulties in securing reproduction are increased. By thinning out gradually 
the proper amount of light is given to the young crop, and when in three or four years 
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the last of the mother or nurse trees are removed, a thicket of young beeches has replaced 
the old growth. In a similar manner, with necessary modifications in procedure accord- 
ing to species, climate and soil, the natural reproduction of other species is effected. 


It is almost invariably the case that when a plantation has been, as indeed it should 
be, planted too thickly at first, the subsequent thinning is neglected, often from negli- 
gence, but frequently because the owner is really not aware of the proper manner in which 
to proceed, Presently a time comes when to thin it effectively the branches of the trees. 
cut down will, in being drawn to the earth, tear to pieces those intended to be left standing, 
and in dragging them to the outside of the wood they injure the bark of the others. A 
chapter on this subject, which we quote from the report under consideration, will be found 
valuable. 


SpEcIAL CONSIDERATIONS IN THINNING. 


The three questions in thinning which always confront the forest manager are : 
When to begin and how often to repeat the thinnings ; how severely to thin at one time, 
ov how many trees to permit to grow ; which trees to take out. 


These questions, of course, can only be answered according to the special conditions. 
of each case. As a rule, it will be best to begin this series of thinnings when the signs of 
the struggle for light begin to show themselves unmistakably ; that is to say, when a 
decided difference in individual development can be seen and the dominant growth be 
discerned from the laggards. 


On strong soils and with light-needing species this occurs sooner, and the time for 
interference is more easily determined ; but in these cases assistance is also less urgent. 
than on poorer soils, where more individuals are struggling in an even fight, and usually 
the separation into dominant growth and suppressed or laggards does not take place easily 
and early, and here, therefore, it is more needful to give timely assistance. 


In practice, a consideration for beginning these thinnings is also the possibility of 
using or marketing the material cut out. But this is a proper consideration only because. 
we do not know yet when it is profitable to spend time or money for thinning merely for 
the benefit of the remaining growth. 


As a rule, the thinnings are begun in light-foliaged, rapid-growing trees with the 
fifteenth to twenty-fifth year, while with shade-enduring species one may wait until the 
twenty-fifth to thirtieth year; that is, the time when the greatest annual height. 
growth is attained and diameter development is desirable. | 


The questions how much to cut out and how soon to repeat the operation are some- 
what interdependent. 


In small wood lots, where the owner uses perhaps the thinned out material himself, 
a continuous gradual thinning is best, while on large areas it may not be practicable to do 
otherwise than to subject a larger area to the operation at once, and repeat it ina few 
years. In such a case enough must be taken out to avoid crowding until a second thin- 


ning, and yet not to cut so severely as to interrupt the crown cover too long and lay bare: 
the soil. 


The oftener the thinnings are repeated the better for the remaining growth. The 
repetition may be made every two or three years in pines and rapid-growing soft woods, 
while in shade-enduring and slow growers every five years may be sufficient. Condition 
of the growth and judgment alone can determine this. The same is true as regards the 
amount to be thinned out. 


I repeat that there are always three considerations to be kept in view, and their 
requirements balanced, namely, conservation or improvement of favorable soil conditions, 
which requires dense shading, while large yield in quantity requires room and loose posi- 
tion, and trunk development in quality requires moderate crowding. 


A study of crown development is necessary to forma judgment as to whatis re- 
quired. Here we have the predominant few, with an exceptionally full crown, while 
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the majority of the trees have only a moderately developed head. We next discern 
quite a number which have still a normally developed crown, yet form only a subordi- 
nate part in the main crown canopy. These three classes form the dominant growth 
and the active crown cover. Underneath these we find trees with small undeveloped 
crowns, suppressed, dying, dead. These last classes are, to be sure, out of the struggle, 
and their removal means nothing to the superior or dominant growth ; they may be 
taken or left as their wood can be made useful or not. The question can only be which 
of the other three classes to favor and how much to open the crown canopy. 


As to the latter question, soil conditions are to be consulted first. On poorer soils 
less opening is preferable ; the same rule is good on steep hills, southern exposures, and 
where windfalls may be invited by too severe thinning. The age of the growth also has 
a bearing. Later on, when the principal height growth has been attained and the trunks 
are clear of branches to a sufficient height, and the formation of clean boles is not any 
more to be considered, the thinnings may be made severer. As a rule the crown cover 
should not be interrupted more than the remaining growth is capable of closing up 
again within three to five years ; this would take rarely more than one-fifth to one-third 
of the growth if the crown cover was normal at the time of thinning. Asto which class 
to favor and which to remove opinions are at variance just now. The old conservative 
school permitted the removal of the first or second class only, when either a more valu- 
able kind was threatened to be overgrown and killed out by a less valuable, or when the 
latter had an abnormally spreading crown, overpowering more neighbors than it could 
possibly supplant in amount and quality of growth, or when malformed or diseased, or 
else when a growth showed too large a number of individuals developed equally, in which 
case the natural differentiation into dominant and overgrown takes too long a time to b3 
accomplished naturally. 


The new, more radical school argues that when the time for severer thinning has 
arrived, the foremost trees should be utilised first, because they yield the most valuable 
material and the next two classes are thus given opportunity to develop still into superior 
material, which they will do under the increased light influence, and that with more 
profit than if the stoutest trees had been given further advantages. 


In the opinion of the writer this question cannot be decided for all cases alike, but 
species, age, and soil conditions may require one or the other principle to prevail. 


In mixed growths it should especially not be overlooked that the light-needing 
species (like ash, oak, pine, larch) must have much more light than the shade-enduring 
(like maple, beech, spruce, hemlock) in order to develop at all satisfactorily. 


It may be of interest here to state that through the means of thinnings the product 
per acre in the same time may be increased from three to five times of what the result 
would be were the forest left to itself. 


One of the first things that the farmer, or in fact most individuals, consider with 
relation to tree planting is ‘‘ What will it pay?” The following chapter from Prof. 
Fernow’s pamphlet will give some light on the question. It must be remembered, how- 
ever, that tree-planting pays in another way. Some time ago when in the Highlands, 
the foresters of Athol pointed out to me that where they had planted trees, the worth- 
less heather previously near by disappeared and valuable pasture took its place. In the 
Lowlands one of the leading men of the country said tome, “I plant trees not for the 
timber, I plant them because both my pasture-lands and my cornfields adjoining become 
more fertile and yield me a higher rent.” 


PROFITABLENESS OF FoREST MANAGEMENT. 


The question whether forest management is profitable can no more be answered in 
general than the question whether agriculture or any other business is profitable. It de- 
depends upon many conditions which differ in each case. 


Broadly speaking, when we consider that the forests occupy or ought to occupy 
ground that is not good for anything else, that after being started it grows without in- 
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volving work, except such as yields valuable material, it will be conceded that the small 
exertion necessary to prevent the soil from being laid waste or occupied by inferior 
brush must be well repaid. 

There areexamples enough to be found in the United States where even forest 
planting in a small way has proved profitable ; forest management on a large scale does 
not as yet exist. | 

To show what the financial results of management on a large scale are abroad, it 
may be of interest to add a few illustrative statistics, and it will be especially note- 
worthy in these what wide differences in expenditures and results there are to be found 
over so small a territory. These differences are due to differences of market facilities and 
intensity of management and also to forest conditions. 
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In fourteen state forest administrations of Germany, covering 10,000,000 acres, the 
.cut during 10 years was 55 solid cubic feet per acre per year, of which 27 per cent., or 
about 15 cubic feet, was lumberwood, equal to about 120 feet board measure. 


Figured on such basis of 55 cubic feet of normal annual accretion and a rotation of | 
80 to 100 years, the total normal wood reserves on these state forest lands would be in 
round numbers 24,750,000,000 cubic feet, worth, at 5 cents per foot, the average stump- 
age value, $1,250,000,000. The net income from these lands averages $31,500,000, 
namely, $29,000,000 for wood and $2,5000,000 for other uses, or $3.15 per acre, or 
only 24 per cent. on the value of the wood reserves figured at $125 per acre. From 
this it will be seen that a considerable amount of capital is tied up in the wood re- 
serves and brings only a moderate income. On such a large area, to be sure, there are 
many parts that produce but little and which depress the general results, areas which are 
managed for cultural and economic reasons and for the protection of watersheds, but 
which do not produce such revenues as would tempt the majority of private men, and 
hence the more reason for state ownership of these. 


That, however, it is more profitable than otherwise to the farmer to keep his wood- 
lot infair producing condition, and to the timber land owner to avoid all wasteful use of 
his property which prevents natural re-forestation, must be as patent as that a herd of 
cattle producing calves is more profitable than one which is barren. 


FORESTRY IN INDIA. 


Wherever forestry has had a fair trial its beneficial results as contrasted with the 
conditions prevailing in similarly situated countries or districts where no precautions have 
been taken to preserve the woodlands, are so marked as to force themselves on the 


91 


——— 


attention of every intelligent observer. In no country in the world perhaps are the 
advantages of the system in sharp antithesis to the destructive effects of forest destruc- 
tion more obvious than in India, which has only been saved from the fate that has over- 
taken so many eastern countries once renowned for their fertility, but now barren and 
desolate wastes, by the wise and far-sighted action of her rulers in arresting the work of 
waste and spoliation. Under the government of sluggish and improvident despots, care- 
less of the future and solicitous only to extort from their subjects the means for indulging 
the luxury and magnificence which have become proverbial, Persia, Syria, Central Asia, 
and the northern portion of Africa, once the garden spots of the world where nature 
rewarded the labors of the cultivator with lavish profusion, have long since lost their 
productiveness and become largely desolate and infertile regions incapable of supporting 
a tithe of their former populations. The decline of the eastern nations is almost wholly 
due to the destruction of the forests which once clothed their now sterile hillsides and 
barren sandy plains. Without stable and settled government, and subject to the constant 
vicissitudes and ravages of warfare, or the scarcely less harassing exactions of rapacious 
rulers, the people losing all concern for the future sacrificed to present convenience or 
profit the source of their national prosperity. 


Precisely the same causes were at work in India until a comparatively recent date. 
The inroads upon the forests, owing to the natural apathy and carelessness begotten by 
centuries of oppression and misgovernment resulted in very considerably diminishing the 
fertility of extensive regions and causing numerous periods of scarcity and famine. At 
last the government of British Inaia seriously alarmed by the climatic changes for the 
worse, and the decreased productiveness which inevitably resulted, took decided steps for 
the preservation of the forests as the only means of averting the calamities which have so 
conspicuously overtaken adjoining eastern countries. All travellers and officials in India 
who have devoted any attention to the subject testify as to the immense rractical utility 
of the work already accomplished, and the magnitude of the peril from which Britain’s 
largest dependency has been rescued by the government’s timely action. 


Sir Richard Temple, who held more than one responsible position in India ata time 
when special efforts to cope with the famine and avert similar catastrophes in future 
were being put forth, thus speaks of the condition of affairs in the Madras Presidency in 
1877, in his well-known work “ Men and Events of my Time in India”: 


‘The wasteful destruction of trees, woods, or vegetation generally, and the necessity 
of forest conservancy being enforced more efficiently than before formed common topics of 
conversation among the most thoughtful and earnest of the Madras officers. The hill 
ranges in the interior of the country had been utterly denuded of vegetation and inroads 
were being made into the forests which still remained in some of the mountains. To these 
causes was in part attributed the disastrous irregularity of the seasons whereby the 
drouth in some months was succeeded by rainstorms and inundations in others. Obser- 
vant men declared that in many places a sensible deterioration of the climate had resulted 
from the partial clearance of the forests. Again woods would sometimes be cut down 
which had retained or husbanded the moisture forming the supply of reservoirs for irri- 
gation. Then the rain-water unrestrained would rush in superabundance to the reservoirs, 
silting them up or bursting their embankments ; the water having thus exhausted itself 
would cease to flow, and thereafter the supply would fail. All this was duly represented 
to the Madras government and doubtless many remedial steps were taken. Still by 
reason of the treeless state of many districts and the diminution of forests generally there 
is danger lest the climatic conditions of southern India, including the greater part of 
the Madras Presidency and of Mysore, should undergo modifications productive of economic 
effects often adverse and occasionally disastrous. In respect to the prevention of drouth 
and its train of evils there is no subject more earnestly demanding the attention of 
government than the preservation of the forests.” 

Concerning his inspection of the Deccan in 1878, while he filled the position of 
Governor of Bombay, Sir Richard Temple writes : 


‘“‘The marching along the hills afforded ample opportunity of studying the forests. 
Additional measures for preserving them were being adopted under the recently enacted 
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Forest Act with the zealous supervision of Mr. A. Shuttleworth, the conservator. Beyond 
the range of the Western Ghats the Deccan was denuded of its vegetation as completely 
as the most treeless part of the Madras Presidency. Within the range, however, many. 
forests happily remained and were being diligently conserved. The cattle-grazing which 
ordinarily proved injurious to the forest, was being restricted to particular ‘blocks’ or areas. 
so that the vegetation might spring up in the remaining areas. Here were perceived all 
the ordinary reasons for preserving forests, the husbanding of the vegetation as a part of 
the national wealth, the permanent supply of the timber and fuel markets, the improve- 
ment of climatic conditions as affecting the regularity or irregularity of the periodical 
rains, the extension of moisture in a land where aridity prevails for several months in 
the year. In addition to these, however, there was a special reason in that from the 
mountains spring many rivers or streams which had been or were to be utilised for the 
storage of water in large quantities for irrigation. If the vegetation be preserved, the 
waters near the sources are retained to supply the canals; but if it be destroyed the 
waters become exhansted or evaporated and the canal must be left unsupplied. The 
destruction in the past, of some forests and the wasteful use of others, must be regretfully 
accepted as a proof that formerly neither the government nor its officers adequately 
appreciated the value of scientific forestry. ‘The natives have been wholly blind to the 
subject and find difficulty in opening their eyes to it now.” 

The author goes on to point out that in regulating the access of the people to the 
forests and preventing unnecessary destruction the government of India labors under 
difficulties which seem to be of very similar character to those encountered in Canada and 
the United States. The natives, not satisfied with securing sufficient wood for agricul- 
tural or domestic uses, are anxious to exploit the forests for exportation and sale, and if 
they had their way the exhaustion of the timber supply would be merely a question of 
time. Human nature is curiously alike in all countries, and with the civilised Canadian 
as well as the dusky Hindoo, the consideration of a small but immediate and personal 
gain generally outweighs that of a great general advantage in the indefinite future. The 
principle of scientific forestry has seldom been better defined in few words than by Sir 
Richard. ‘ The object ” he observes, “‘is to treat the vegetation on the same principle as 
that which is applied to money by a financier who takes care of the capital and lives on 
the interest.” The state forester is continually cutting and selling timber whereby the 
people really draw interest from the storehouse of national wealth without lessening their 
capital, whereas if the public were left to itself they would ravage the forests, wasting 
and destroying recklessly as well as consuming for their needs and in fact treating the 
national resources just as a reckless spendthrift does his money, in squandering his capital 
and so destroying the means of his future livelihood. 


Managed with the distinct purpose of securing as large a revenue as possible while 
maintaining the standard of productiveness for the future, the forests of India now yield 
a cash revenue of two million dollars a year, in addition to the benefits they confer upon 
agriculture by preserving the fertility of the soil and conditions favorable to cultivation. 
According to the annual report of the Forest Department of the Madras Presidency for 
the official year, 1890-91 the total area of reserved forests and lands in the southern circle 
amounted to 8,701 square miles, being an increase of 360 square miles during the twelve: 
months. The forest-administration has been compelled to exercise great vigilance in 
the prosecution of offenders in order to prevent injury to the forest and no fewer than 
3,990 cases, principally for grazing cattle without permission and the unauthorised 
felling of timber were tried during the year, In eighty per cent. of the cases the accused 
persons were convicted. Much damage resulted from forest fires ; in one instance an area. 
of 2,700 acres being devastated. Referring to the condition of affairs which existed before: 
the inauguration of the system of forest management the report says: “It is not too 
much to assert that the more valuable timbers—that is the teak and rosewood—were 
being exterminated in all the accessible forest areas in the southern districts—tirst for 
want of protection, and later on by heavy fellings of all mature trees, without any proper 
system of care for reproduction and insuflicient protection.” Large as the present revenue 
from the Madras forest is at present it is anticipated that it will be very considerably 
increased as the system is perfected and developed. 
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Edwin Arnold, the distinguished writer, who has always taken a deep interest in 
everything that concerns the welfare of India, in his book “ India Re-visited,” published 
in 1886, thus contrasts the State of Kattiawar, which yet remains under native rule, with 
the British provinces, and pays a deserved tribute to the wisdom of the policy of later 
years which has preserved to India the source of its greatness and natural wealth. Speak- 
ing of Kattiawar he says: ‘“ The soil hereabouts is full of nitrous salts which dry in a 
white crust wherever water has been deposited. Yet it is evidently very fertile and full 
of wells built with the sloping platform, where white bullocks draw the big skins of water 
up and then go backwards to plunge them in again to the monotonous song of the byl- 
wallah. But Kattiawar wants trees. Trees will save India and are saving her from the 
fate of Central Asia, desiccated by the nakedness due to waste of wood. The forest con- 
servancy promoted by the British Raj is one of its greatest benefits to the peninsula. 
India would have been a ‘howling wilderness’ if the sway of the Mogul or the Mahratta 
had lasted. It is her trees which hold the precious water in the earth and give shade, © 
moisture, life. The peepul, the asoka, and the aswattha have never been half enough 
worshipped, Every forest officer is the priest of a true religion.” 


TREE PLANTING. 


In former articles much has been said on this subject ; but as it is well to keep the 
idea present in the reader’s mind, a short synopsis of the best methods will be introduced 
here. In the first place, the soil should be put in as good condition as possible. It 
should be borne in mind, too, that while most varieties of trees will grow on nearly all 
the different kinds of soil, they will grow much better on a rich and fairly drained soil 
than on a poor or wet one. 


Next, we must remember that the method of planting trees varies with their pro- 
posed location and purpose. If we are planting them at a distance, say of thirty feet, 
from one another, we shall have in time iarge independent trees, possessing many branches, 
some branching nearly to the ground. A line of such, at proper distances, makes an 
excellent windbreak, especially if evergreens are chosen for the purpose. But if we are 
planting for timber production, we should place our trees as closely as possible, so that 
for some years they will be striving to reach upwards above their fellows. This will tend 
to give long straight sticks, and should be encouraged by cutting off the lower branches, 
always remembering, in the case of evergreens, to do this while the branches are yet very 
small. This practice also tends to give clear timber, for every branch left makes a knot. 


It will from this be observed that if, when planting windbreaks, we could make them 
of much greater depth than a single line of trees, we could grow a class of timber which 
the isolated line can never give us. This would be second-growth wood, and, of course, 
much more suitable for many farm purposes than that taken from the forest, as being of 
a much more tough and durable nature. Here we can grow the hickory, the ash, the elm 
and the cherry—all very valuable. If we plant black walnut, it is no doubt a valuable 
wood, but we must not expect it to produce wood fit for manufacturing purposes in much 
less than sixty years, while most others will be fit in half the time. I have seen large 
plantations of walnut at the age of forty years, which were then eighty feet high, and 
nearly two feet through at the ground. But the wood was not sufficiently mature for 
manufacture, and would not be, in the owner’s opinion, till another twenty years had 
passed. 


Yet this should by no means discourage walnut planting. The farm is more valu- 
able, and will command a higher price, from the day the plantations are set out. It isas 
if we put money into a bank, to be drawn out when the farm is sold, or when, in after 
years, the timber is cut. There is this, also, to be said in favor of the walnut, that for 
many years before the trees are cut down, the crop of nuts should be of considerable 
commercial value. To effect this, however, in my opinion, it would be well to manure 
the sod around the trees. For the first eight years, indeed, the ground may be cropped, 
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preferably with a crop which needs hoeing and manuring, I bave known the trees suc- 
ceed well among Indian corn and potatoes. 


Whatever be the kind of trees we are planting, there is one method of preparation 
of the soil which will very greatly promote growth, which is as follows: If the soil be 
of a hard or clayey nature, the addition of sand will greatly bunefit it ; nor are the benefits 
less observable when we add clay to a sandy field. It is well to procure these from the 
surface, as possessing more growing properties, yet deeper soil will answer, though not as 
well. The mixture of clay and sand assists greatly in bringing nourishment to the roots, 
and will be found to produce a much more reliable soil than either class of earth by 
itself. This has been verified by actual experiment on the lands of some of our most 
successful planters in western Canada. In Europe the mixing of earths has long been 
used as a method of increasing fertility, and it would, I think, owing to our different 
climate, and our shorter and hotter summers, be still more valuable here. 


It would be well also, if, following the example of those in other countries, we should 
adopt the custom of planting the hill-sides, or some of the upper portion of farms, leaving 
the lower ground to agriculture. There are two reasons for this, first, that the higher 
land is generally a small proportion and the least cultivable, and next, that having the 
woods on a rising ground tends to give a regular supply of moisture to the rest of the 
farm. This has long been the method pursued elsewhere, and I have frequently observed in- 
stances in Canada which conclusively proved its value. What is most necessary to plant 
growth is a constant supply—not an overplus—of moisture to the land. Woods planted 
as above suggested assist in giving this, first by attracting showers, next, by storing in 
the forest bed, and gradually giving to the fields, the water which falls in heavy rains. 
The worst cases of ‘drying out” which ever occurred to me were where I had crops on. 
upper ground, with no woods above them. 


In planting evergreens there is one point to be noted, a wrong course in connection 
with which is the cause of many failures. These should be invariably kept moist, par- 
ticularly the roots, from digging till planting. A deciduous tree will keep the sap alive 
for some time ; but in the case of evergreens, the sap changes into a hard resinous sub- 
stance, which destroys the life of the plant. Even the time while lying by the cavity 
prepared for planting them in is sometimes enough to kill them, The best way is, while 
they are being brought in the waggon, to keep them covered with some damp cloths. If 
the journey be long these should be re-wetted. 


The question is frequently asked whether manure should be placed with the tree 
when being planted. Certainly raw manure should not be ; it seems to burn the roots, 
Nevertheless, the richer the soil the better ; but it should be rendered so by old manure, 
well mixed with the soil, so that no manure can be seen. In case of a plantation, the 
field should be well manured, and if possible summer-fallowed ; then plant.when the land. 
is damp, either that fall or next spring. If we are planting a poor or rough piece of 
land, putting trees here and there, a cart-load or even a wheel-barrow load of earth well 
dug in at each place we plant, will be found of the greatest service. It is well always to. 
dig wider than the roots spread, and to open these out. In the case of nursery roots, 
when healthy and with abundance of fibres, it is less necessary, as these are certain, with 
fair care, to prosper well. 


The following extract from an official publication of some years back, well describes. 
the situation : 


It is surprising to see that, even with the bare facts staring them in the face, our 
farmers who are practically to-day the owners of the remaining timbered lands of the 
Province in all the settled districts, are in a condition of profound lethargy or innocent. 
unconsciousness of the danger they invite or the losses they incur. 

Still there is time even yet on many farms in not a few of the counties, for waste to. 
be prevented, danger averted, and money saved, if men will only shake off the apathy 
they have hitherto exhibited, and see the true state of affairs in the light of self-interest, 
not to say self-preservation. 

How little idea of providing against the continued depletion of the forests many of: 
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them have, was well illustrated by an incident. The witness was a gentleman enjoying 
beyond most the confidence of his brother agriculturists—an admirable specimen of an 
intelligent and substantial yeoman. To the question, whether anything had been done 
in his district in the direction of replanting forest trees, he replied in an almost surprised 
manner : 


“We do not think we have reached the miserable condition which requires us to 
face that difficulty yet. We have more bush than there is in many parts of the west.” 


But it happened that, just before, this same gentleman had told the Commissioners 
that his crop of fall wheat had been saved from winter killing—by what ’—by the acci- 
dental shelter afforded it, not by his own, but by his neighbor’s bush. But for this— 
the merest chance—one of the best farmers in Ontario, would not in all probability have 
had enough fall wheat to pay for the harvesting. And yet he almost scornfully repudi- 
ated the idea of planting trees. 


Nor is this all. Not only have the farmers of Ontario destroyed property of fabulous 
value in the clearing process ; not only have they denuded their lands of necessary pro- 
tection ; not only have they dried up their streams, and left dry ditches in many places 
to mark where once existed a valuable water-power ; but they have been, and still are 
going on very fast with the destruction of their supply of fuel. Instances have come 
within the observation of the Commissioners, where men who took up bush land thirty 
years ago have so thriftlessly managed their timber, that to-day, they have used the last 
stick and are actually buying cordwood. 


SUGGESTIONS FOR PLANTING. 


In enumerating the trees which I consider desirable for planting, I have named only 
those which could generally be obtained without any great difficulty or expense, in almost 
any part of Ontario, and I shall now give some data, which will show what growth these 
trees will attain within a specified time, taken from memoranda kept by myself which 
have come into my possession, and for the accuracy of which I am prepared to vouch: 


‘“‘ Elm trees taken from the woods as young trees of about six inches round the stem, 
and between eight and nine feet high, have attained in forty-five years, a height and girth 
round the stem at three feet from the bottom, in several instances as follows: One 60 
feet high, 8 feet in circumference at 3 feet from the ground ; one 65 feet high, 8 feet 2 
inches in circumference at 3 feet from the ground ; one 60 feet high, 7 feet 9 inches in 
circumference at 3 feet from the ground. Another elm planted about fifty years ago, a 
small tree from the nursery gardens, has now grown to a height of 70 feet, with a girth 
at 3 feet from the ground of 8 feet and 6 inches. 

“A red oak, planted as a sapling about forty-eight years ago, is now nearly 50 feet 
high, and measures 5 feet 8 inches round the stem at 4 feet from the ground. 

«A maple of the same age is 6 feet 5 inches round the stem, and is nearly 60 feet 
high, and two others planted within the same period, are 6 feet in girth at 4 feet from 
the ground, and between 50 and 55 feet high. 

« All three of these were, when planted in their present position, young trees about. 
6 or 7 feet high—just the size at which they can be most safely transplanted when taken. 
from the woods. 

‘¢ Of beech 1 have no record that I can entirely depend upon, but I believe one that. 
I measured, which gave nearly 4 feet as the girth at about the same height from the 
ground, and was about 38 feet high, has been planted over forty years. 

“ A butternut between forty-seven and forty-eight years old, measured six feet round 
the stem (four feet from the ground), and has attained a height of 75 feet. 

‘“‘ Of two ash trees planted fifty years ago, one is 60 feet high, with a girth of 5 feet 
6 inches; the other about 55 feet high, girth a little over 6 feet (3 feet from the ground.) 

‘6 Tt will be seen from this memorandum that the elm has made the most rapid growth 
of all these trees, and the maples come next ; although the ash is close upon them. 
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“‘ Of evergreens (native) I can only give with certainty the white pine. Two of 
these—both planted fifty years ago—have reached, one a height of nearly 70 feet ; the 
other a little over 60 feet. One measures 6 feet 6 inches ; the other a little over 5 feet ; 
at four feet from the ground. 


“Tt will be seen, therefore, that, within an average of fifty years, trees transplanted 
at just such a size as they can be safely and conveniently taken up when growing in the 
woods (say from 5 to 6, 8 or 10 feet high), have attained dimensions which render them 
very valuable as firewood, as well as being perfectly sufficient for many useful purposes 
about a farm for which timber of a moderate size is suitable and requisite. 


**T do not think that, with such facts as these, it can be said that there is anything 
visionary or impracticable in the means I have suggested for meeting the coming scarcity 
of timber in Ontario, and supplying the wants which will soon make themselves felt, even 
by the present generation of farmers, and will aaa press heavily upon their children, 
if not provided for in some way or other.” 


CONSTRUCTION OF SHELTER BELTS. 


For screens and shelter belts where evergreens are used, Mr. Leslie gives the follow- 
lowing advice : 


“ Trees for this purpose would not require to be of great height. If farmers con- 
sulted their own interest, I think they would commence by planting out small stock, say 
from 12 to 18 inches high. These trees grow very rapidly, say, on an average, three feet 
every year for the first five years, gradually lessening thereafter, and in a short time the 
farmer obtains a good shelter, 


* Ags we get these trees (Norway spruce) from the old country, they are two years in 
the seed-bed and two years transplanted. Tbat brings them from 12 to 15 inches in 
height and nicely rooted. When received in good condition, they are transplanted before 
being sold, and get a couple of years in this country, and are then removed. The tree is 
thus, in the latter case, six years old from the seed when planted for the purpose of 
shelter. 


‘‘ All that we have ever sold have been raised in the old country (Scotland.) We 
find it much cheaper to import them than to raise them from the seed. Our climate is 
a little against raising evergreens from the seed ; the sun is apt to scorch and kill them 
when in their early growth. In the moist climate of the old country they can be grown 
with much less care, and are raised and sold by millions. 


‘In planting a shelter bed, say an acre deep, the trees would not require to be placed 
closer than six feet apart ; at that distance they would interlock in a few years. At six 
feet apart, about 1,200 trees per acre would be required, and they could be planted very 
cheaply by running furrows with the plow lengthwise and then across, placing the trees 
at the intersections of furrows. This would give the trees sufficient depth ; in fact, I 
would rather earth up a little than plant too deep. 


‘“‘ I consider a good shelter belt can be made with evergreens two deep, placed say 
ten feet apart, with distance between the rows of five feet, and the trees placed so as to 
break the spaces of the rows. A shelter belt made in this way on the north side of a 
square ten acre field would require 130 trees, and for both north and west sides double 
that number.” 


Mr. Leslie adds: 


‘‘T prefer the Norway spruce wholly to the deciduous trees and evergreen mixed, as, 
in the latter case, the one kind checks the growth of the other.”. 


Mr. Beadle also notices the fact that, while the lower branches of the other. trees if 
they were allowed to interlock, would die in a few years, the Norway spruce becomes 
closely interwoven without the least i injury, and forms a hedge so perfect the wind will 
hardly play through it at all. 
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PLANTING OUT EVERGREENS. 


With regard to the planting and removal of nursery evergreens, Mr. Beadle says : 

‘Asa rule it is more difficult to transplant evergreens than deciduous trees, just 
because the foliage is always present in evergreens, whereas you can plant the others 
when it is not. But by taking evergreens just in the beginning of the spring, before they 
start into growth, if the season is not exceptionally dry, they are easily transplanted. 
The secret of transplanting them successfully is to transplant them when they are quite 
young, then let them stand for two years, take them up and set them further apart ; give 
them two years nore and then transplant them again. If evergreens were transplanted 
four times before they came into the hands of the purchaser they would hardly meet with 
a death. But most men would sooner pay a few cents apiece for trees which have been 
transplanted once than pay a higher price for trees which have been frequently trans- 
planted. Our people have not yet been educated into a knowledge of the difference as. 
they have been in Europe.” 


Mr. Leslie makes a very similar suggestion. He says: 


“* My advice would be, unless the ground is in extraordinary good condition, to take 
the young trees as they are received from the nursery and make nursery rows of them, 
give them a little care until they arrive at the height of 18 inches or two feet, and then 
put them into permanent positions. They would require from two to three years to grow 
to this height, and would then be a good size to transplant. After that their ordinary 
growth is two or three feet per year in good soil and fully two feet in any soil, so that. 
in six or seven years the farmer would have a good shelter.” 


FOREST FIRES THE GREAT DANGER. 


Enormous as has been the wanton destruction of timber by the axe in localities entirely 
unfit for cultivation, which ought to have been carefully preserved as forest land, by far 
the greater amount of damage has been done by fire which in a single day can desolate a 
larger region than could be denuded by years of reckless slashing. The prevention of 
forest fires therefore is one of the most important features of any adequate system of 
forestry. Itis of no avail to set apart parks and reservations or to enact pains and 
penalties against timber stealing, so long as the woods are left exposed to wholesale de- 
struction from the carelessness of campers and hunters, or the want of proper precautions. 
in clearing land. 


A writer in the New York 7ribune speaking of this weak point in the forest reserva- 
tion policy of the United States as it affects the western forests, says : ‘‘ The people living 
in the arid region know that for every tree cut a hundred are destroyed by fire. They 
realise how silly it is to punish a man for stealing a few logs while fires are permitted to 
destroy thousands of them. They laugh at the law, and a jury cannot be found which 
will send a timber thief to prison. ‘This is only natural. Jt cannot be expected that. 
the public will respect regulations with regard te cutting timber upon government lands. 
when they see year by year large districts swept bare by flames as is still the casein some 
parts of Canada. 


The attention of the people of the United States, especially on the Pacific slope, where 
so much depends on the forests of the S'erras for maintaining a sapply of water for 
irrigation purposes is being forcibly directed to this evil, The damage done by fire can 
hardly be estimated. Mr. Thomas Magee, writing in the Overland Monthly, states that 
the fires caused by careless sheep raisers pasturing their flocks in the upper Sierra have 
for the past twenty-five years destroyed timber worth at least double the value of their 
entire wool crops. Last summer and fall the sheep men were driven out of the Yosemite re- 
servation by the government patrol. The result was that no fires occuried in the woods, a 
thing unprecedented during a quarter of a century. The lighting of a fire in a wooded 
region even by careful and experienced persons frequently causes a conflagration, because- 


Pes) 


98 


dead pine needles and underbrush during the dry season are as combustible as tinder and 
the slightest spark may spread devastation for miles around. 


Mr. Arthur DeWint Foote, President of the American Society of Irrigation En- 
gineers, who is naturally interested in forest preservation owing to its bearing upon the 
question of water supply, strongly urges that the states and territories interested in the 
reclamation of the desert region should have full control of public lands within their 
borders now owned by the federal government. The most forcible argument he advances 
is the continual danger to the forest from extensive fires, and the necessity of adequate 
protection by a system of fire patrols under the direction of those whose local interests 
are involved in their preservation. Some of the points in the following extract from his 
letter, which appears in the New York Z'rabume of the 20th of May, are of general interest, 

_as showing the practical utility of the fire patrol system and correcting wrong impressions 
as to its expense. 


The recent Irrigation Congress in Salt Lake City included some of the ablest 
men of the arid region. After three days of full and open discussion, they passed a 
resolution asking congress to cede in trust all the lands of the arid region—except 
mineral lands—to the states and territories therein. Perhaps the strongest argument 
put forward was that the states might, from the revenue derived from these lands, provide 
for the proper protection of the forests. They said to the government, grant us these 
forests which you are giving up to destruction and these grazing lands of which you can 
make no use, and we will save the one and develop the other. 


A Board of Waters, Lands and Forests in each State will have the entire control 
of these great interests. The task is one of grave difficulty. It will call for men of 
engineering skill, men skilled in the law, men of executive force, and above all men 
of patience successfully to solve the problems which it will include. With the revenue 
from the lands such men can be secured. One of their first duties will be the estab- 
lishment of a system of forest patrols, one to each thirty miles square, who will roam 
the forests the summer through. When in the still morning air a thin pillar of smoke 
rises from some deserted camp fire, the patrol at his post on a high bare point will 
hurriedly saddle his horse and before the day wind has fanned that smoke into a flame 
water from his leather bucket will have quenched the fire. 


The destruction of the forests comes, not from the great number of fires, but from 
the few that are never put out. People are more careful about their fires in this 
region than is generally supposed, but there are no rains until the autumn to put out 
those that get started. In the Yellow Stone Park, although thousands of camp fires 
are made every year, the patrol have little difficulty in keeping down those carelessly 
left to run. It is the fires coming in from the outside that make the trouble and are 
fast destroying the wooded beauty of that wonderland. 


This “ Army of Patrols” which would be necessary to protect these forests is not a 
very formidable one. The state of Idaho has within its borders about 10,000,000 acres 
of forests and would require about 175 patrols. To maintain this force should cost the 
state about $60,000 per annum. The state has also about 20,000,000 acres of grazing 
lands. One-quarter of these rented at two cents per acre would pay the expense of the 
forest patrol and $40,000 more. The services of these patrols would also be in demand 
for watching and regulating the cutting of the forest products. There is no reasonable 
objection to cutting much of the timber of these forests. If properly done it would be a_ 
marked benefit. f | 


It is proposed that these forest and grazing lands be ceded to the states in trust 
only ; the state to retain complete control of the forests and to rent the grazing lands on 
long terms, in tracts not exceeding 5,000 acres to any one person. With the security for 
his improvements which this long lease would give, the settler would fence his allotment 
and secure water, either by developing springs or by artesian wells, irrigate a garden and 
perhaps an orchard. Soon these vast rolling plains which now appear so endless and so 
desolate would be dotted here and there with patches of green, and each would bea home 
surrounded by grass and gardens and trees. The endless war between cowboy and sheep- 
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herder would cease, because each would keep his bands within his own enclosure. The 
enormous wasteful herds with their annually starving thousands would be dispersed, and 
a sturdy though sparse population would find plenty where now is but a dreary waste 
under the domination of great cattle companies. 


One of the principal sources of danger in our own backwoods is the building of fires 
by farmers for the purpose of clearing or burning rubbish. Many of these fires are un- 
necessary. So far as the destruction of leaves, rubbish, brushwood, etc., on a farm 
already cleared is concerned ; it would in most cases be far better if these substances in- 
stead of being burned were piled up and permitted to decay when they would return to 
the soil many valuable elements of plant-food which are now dissipated in smoke. Fires 
for clearing the land ought never be permitted in the dry season or during high winds. 
Legal restrictions may do something to check the reckless lighting of fires which yearly 
causes so much loss and destruction, but the education of public opinion will accomplish 
a good deal more, as laws of this nature are difficult to enforce. The good effects of the 
fire patrol system, so far as it has been adopted in the timber regions of the Province of 
Ontario have been noticed already in a marked diminution in the number and extent of 
forest fires, and the cost has been trifling as compared with the immense saving effected. 
But much yet remains to be done in this direction, especially in the way of overcoming 
public apathy and indifference and arousing the community to the magnitude of the inter- 
ests at stake. 


LANDSCAPE GARDENING. 


The art of landscape gardening is closely allied to forestry. While the former has 
for its object the retention and enhancement of the beauties of the natural scenery by 
artificial arrangement, the latter aims at the preservation for purposes of practical utility 
of the trees which form Nature’s chief adornment and constitute the principal charm of 
landscape. Thus the two branches of sylviculture have in the main a common purpose. 
A knowledge of the principles of landscape gardening and a widespread diffusion among 
the people of an artistic sense of beauty leading to an appreciation of the picturesque and 
majestic in nature and a desire to adorn and beautify the home, would make the task of 
the forester a much easier one. Considerations of utility and profit would be seen to 
unite with those of sentiment and poetic appreciation in demanding the preservation of the 
woodlands and calling a halt to the ruthless vandalism which is as heedless of future 
material welfare as it is of wsthetic taste. 


Though landscape gardening is generally regarded as a term applicable only to the 
beautification and adornment of the homes of the rich, or to the laying out of public 
parks, gardens and cemeteries, there is no reason why its principles should not be adopted 
on a smaller and less expensive scale in the improvement of many acountry home, Every 
farmer in choosing a site for his house or barn, in deciding where to plant trees or leave 
a strip of woodland, ought to consider that the appearance which his farm will present ; 
the beauty or disfigurement resulting from his operations, will either be a joy and am in- 
spiration to himeset and family during the coming years or an eyesore and a constant 
source of dissatisfication. Dull, monotonous and ugly surroundings, the lack of harmony 
and beauty in their daily lives, have more than anything else been the cause of the exodus 
from the rural districts to the cities, A farm house on an ill-chosen site without a tree 
standing near it to relieve the monotony of the prospect, with no grateful shade or cool 
expanse of vegetation, is a sight too often met with in our rural districts. A very slight 
amount of attention given to making the homestead attractive in addition to brightening 
the lives of its inmates would have added considerably to the money value of the property. 


The following article on landscape gardening vy C. H. Miller from the Philadelphia 
Times, though treating mainly of the more extensive and costly undertakings pursued in 
this braneh of art, yet contains some valuable suggestions which may advantageously be 
put in practice on a humbler scale by those seeking to accomplish the harmony and the 
bridal of beauty and of use. 
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In the choice of situations for a country residence, attention should be particularly 
paid to its convenience in site and position with regard to the adjoining country, so as 
at once to be in itself picturesque and at the same time to afford picturesque views to the 
inmates. When the surface of thé Jocation decided upon is but slightly raised, the high- 
est point will be found generally the best, most appropriate and agreeable, but, on the 
other hand, if the hills are high and inconvenient for easy access, a gentle slope at the 
bottom will naturally be the best situation for the residence. 


The bank of a swiftly running brook or the margin of a lake, particularly where the 
banks are well wooded and diversified with overhanging cliffs and rocks, will afford a good 
situation. On such a location as thus described, the building itself should be somewhat. 
irregular in shape and outline, and careful attention should be paid to the position of the 
principal rooms, and the carriage entrance should be so located as to admit of easy 
approach, 


The style of the building should be in harmony with the surroundings, designed and: 
regulated in accordance with the nature of the situation. In an exposed situation, 
the mansion should be planned to have the appearance of strength and solidity. On 
lower levels, where the trees are healthy and luxuriant, their outlines narrow, round and 
flowing, the building may be high, light and elegant. Large and more splendid edifices. 
should be located so as to have ample space around them, large acreage, broad horizons, 
generous Jawns and long sunny glades. Parks and woodlands are the sene qua non for 
such lordly places. 


Artists and men of taste all acknowledge that forms of beauty are composed of 
curved lines, and I may add to this that in gardening;the more gentle and gradual the 
curves the more beautiful are they. The same principle applies to the surface of the 
earth as to other objects. The most beautiful shape in ground is that where one undu- 
lation melts gradually and insensibly into another, and landscape gardeners well know, 
or should know, that no grassy surface is so captivating to the eye as one where these 
gentle swells and undulations rise and melt away gradually into another form. 


Many places are more appropriate for the growth of some kinds of trees than others ;. 
this fact should receive the particular attention of the landseape artist, for trees well 
placed as to form and color are the most elegant appendages to landscape scenery. The 
artist should be thoroughly acquainted with the material that he hastouse. Itis absolutely 
necessary that he should have a thorough knowledge of the habits and growth of trees of 
all kinds. There is an art in the planting of trees alike for shade, shelter or for orna- 
mental purposes. The knowledge of where to plant is just as essential as to know how 
to plant, and no man can be a successful landscape artist who is ignorant of the science 
of planting, be it either for utility or ornament. 


Where a surface is quite level by nature the artist should content himself with trust- 
ing to planting and the arrangements of walks, buildings, etc., to produce beauty and 
variety, and should always in such cases rather expend money in introducing groups of 
choice plants and other works of positive artistic merit than to terrace and unmake 
what character nature has stamped upon the ground. Positively ugly and iorbidding 
surfaces of ground may be made highly interesting and beautiful only by changing 
their character by planting. . 


In planting with a view to natural beauty the effect of the design of the whole is the 
first and grand consideration. All planting, as respects the formation of a country resi- 
dence, is generally influenced by the character and situation of the house as the main 
feature in the composition. This object in view, the expression of art and design sug- 
gest the employment of different species of trees and shrubs to those which are natural to 
the locality. The selection of trees for such purposes calls for the exercise of much taste 
and discrimination, and should hardly be undertaken by those who have but a slight 
knowledge of the subject. 

A landscape gardener should be able to unite practice and theory, should be expert 
in drawing both in field and indoor work, and should know something of geometry, the 
management of squares, levels and lines, be well acquainted with projection and perspec- 


101 


tive, that he may anticipate the resultant effects of his work, and he should possess still 
further requirements to enable him to claim the title of artist. 


The gardener who has succeeded in raising a new chrysanthemum, a rose or carna- 
tion, who has produced something where another man has failed, is, in his line, an artist. 
And he is more than an artist ; he has done something more than nature unassisted can 
do. Suppose we have a young, growing tree that, by bad pruning or by accident, or 
otherwise, has been deprived of its main shoot—to use a professional term, its leader— 
and thus by giving additional strength to the top lateral branches has permitted them to 
become aspirants for leadership. The shape of the tree becomes abnormal ; it is broom- 
headed and unshapely. Now put this tree in the hands of a practical man who thoroughly 
understands his business and is able to comprehend what nature intended. He will 
select the stoutest and straightest lateral leader, will tie and secure it in an erect position, 
shorten in the disputing laterals, thus giving greater strength to the new leader. Under 
this treatment the young tree will soon assume the shape that nature intended. Now 
the first man who has the disposition and the ability to do this and similar things is an 
artist, and something more than an artist, for he is capable of changing and assisting 
nature and of studying her various moods. And the man who is capable of changing the 
rough, uncultivated and barren Jands into productive fields and pastures, and again by 
judicious and tasteful planting of groups of trees, convert them into a beautiful landscape 
of woodland lawns and meadows of park and garden scenery, is an artist and a great 
artist. Those who look on the profession, not as an artistic study, but rather as a com- 
mercial pursuit, never can become great landscape artists. 


It would not be out of place for me, as a landscape gardener, to speak of some of the 
improvements that are contemplated in the near future towards the adornment of our 
‘city. / 
A few well-chosen trees, properly planted and carefully tended, with a good, thick, 
closely mown carpet of grass, will be more appropriate than a struggling mass of un- 
shapely objects. That trees increase atmospheric humidity, absorb malaria and produce 
a refreshing coolness is an established fact. They are the best and most health-giving 
agents that can be introduced in densely populated cities. They should not, however, be 
planted so thickly in the squares as to interfere with the free sweep of light and air or 
to prevent the free growth of grass between them. Patches of shade and sunlight are 
most productive of a free circulation of fresh dry air so essential to health and comfort. 


Trees, either for use or ornament, or both, must have ample room for development, 
and a wide pavement is absolutely necessary for the purpose. They should be planted far 
enough from the house line to allow for the free circulation of air, or the prime object is 
defeated. 


Trées that are best adapted to planting in the city thrive just as well when planted 
under a brick or stone pavement as when planted in narrow strips of grass, and the pave- 
ment is much more easily kept neat and clean, whereas the borders would have to be 
freshly sodded every season besides requiring constant attention every few days through- 
out the summer. ‘To have well grown, healthy trees in the city the kinds best adapted 
to the purpose should be chosen, and only planted where there is ample room for their 
development. Good, wide pavements, well chosen trees and careful attention after plant- 
ing are the conditions necessary to success in city planting, 


THE SANITARY VALUE OF FORESTS. 


Apart altogether from the value of forests in conserving the climate and furnishing 
provision for our commonest material needs, their utility from a sanitary poins of view is 
one of the most powerful, though perhaps least regarded, arguments for their preserva- 
tion. It is obvious that the climatic changes resulting from extensive deforestation, 
which are unfavorable to fertility by causing drouths, floods and exposure to parching — 
and sweeping winds, cannot be otherwise than directly injurious to human health. The 
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absence of trees which transforms once fruitful and productive areas into barren deserts. 
not merely robs the population of the formerly abundant means of subsistence but in 
addition renders it less adapted for the abode of civilised man. Forests influence the 
health by their effects upon the constituents of the atmosphere and the water supply, 
their absorption of noxious gases and emanations and the healing balsamic virtues of their 
exhalations. 

A knowledge of some of the primary truths of animal and vegetable physiology is: 
essential to a thorough appreciation of the relations which the two leading divisions of 
organic life sustain towards each other. That each has an important bearing on the 
other is evidenced in the fact that the carbonic acid exhaled by the animals is absorbed 
by plants, which build up their tissues with the carbon and restore the oxygen to the 
atmosphere. Respiration, which is an animal function exclusively, supplies the system 
with continual draughts of oxygen, the prime necessity of animal life, which combining 
with the effete and worn out tissue promotes its removal, thus making way for new tissue 
substance. This renewal of the system by molecular metamorphosis must continually 
go on so long as life remains. In this way, every living animal is exhaling into the 
atmosphere, carbonic acid which can only be decomposed and rendered harmless by an 
abundant vegetation eager to absorb and assimilate this otherwise poisonous element. 
The decomposition of vegetable matter and all dead organisms and the combustion of fuel, 
oils, etc., in the production of heat and light also add immensely to the volume of car- 
bonic acid. gas with which the air we breathe is charged until it becomes more or less 
purified by the demand of the vegetable world for this important constituent of plant 
growth. The action of vegetation in decomposing the carbonic acid is believed to be the 
only source of free oxygen and means of renovating the atmosphere surcharged with 
animal emanations. “Hence” in the words of Prof. Gray ‘‘the perfect adaptation of living 
beings to each other ; each removing from the atmosphere what would be noxious to the 
other ; each yielding to the atmosphere what is essential to the continued existence of the 
other. The need of a due proportion of vegetable to animal existence is strikingly shown 
in the aquarium where aquatic growths fulfil the same function in regulating the purity 
of the air in water that land vegetation does in the atmosphere. If the equilibrium is 
disturbed by too great a preponderance of animal life, the fish or other inhabitants sicken 
and die for want of oxygen. The necessity of vegetation in sufficient quantity and luxu- 
riance to counterbalance the presence of a large population and keep the atmosphere pure 
by absorbing carbonic acid and giving forth oxygen is an established scientific truth. 
And of all kinds of vegetation trees will best fulfil this sanitary function, because the car- 
bon assimilated by them is more permanently withdrawn and retained for centuries, 
being finally returned to the earth as humus instead of given out to the atmosphere as 
carbonic acid. 


The importance of an adequate water supply for sanitary purposes is a matter uni- 
versally conceded, and the influence of forests in regulating and equalising the flow of 
water and forming a natural reservoir has been so fully set forth elsewhere that it would 
be superfluous to do more than allude to this phase of the subject. In addition however 
to the effect of forests upon the water supply, as the term is generally used, they perform 
a most important service in cooling the atmosphere during the parching heats of summer 
and averting disease. 


Heat increases the capacity of air for water according to Camille Fiammarion. At 
14° Fahrenheit one cubic foot of air is saturated with one grain of water; at 30° with 
two grains ; at 56° with five grains; at 80° with eleven grains; and at 88° the point of 
saturation is not reached until fourteen grains of water have been added to each cubic foot 
of air. It follows that the effect produced upon climate by a copious supply of water to 
an atmosphere at a high temperature must be very marked. Now trees in addition to their 
influence upon terrestrial radiation, are able to draw up moisture from a lower level than 
that attainable by smaller vegetable growths, and give it out through their leaves, an en- 
ormous volume of aqueous vapor is thus exhaled by every large tree in full leaf and healthy 
condition. The experiments of the German scientist Von Pettenkoffer showed the amount. 
of evaporation to be no less than eight and one-half times more than the volume of the rain 
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fall upon the same area. The moisture thus supplied to the atmosphere is often drawn up 
from great depths, and is an important factor in mitigating the severity of extreme 
drouths and preserving healthful conditions. 


Forests and smaller areas planted with trees are of undoubted value in preventing 
the dissemination of malaria. That form of disease is due to the combined influence of 
heat and moisture, and recent investigation has proved that many of the conditions of 
its growth and diffusion are capable of being controlled. Experience has shown that 
forests and tree-belts form an effective barrier to its transmission. The eucalyptus among 
trees and the sun-flower among annuals are considered the most useful of their respective 
classes as destroyers of malaria. The ancient Romans recognised the value of forest 
masses as a barrier against the diffusion of fever germs, and to secure them againt destruc- 
tion invoked the protection of their divinities. Prof. Flint has expressed himself as fol- 
lows on the subject: “ Malaria has an attraction for trees and other organic materials. 
It is found to be perfectly practicable to prevent the access of malaria to dwellings by 
planting large trees or thick shrubbery in the immediate vicinity between the originating 
points and the house to be protected.” Prof. Metcalfe in his ‘‘ Monograph on Malaria” 
says: “ Malaria has an aflinity for dense foliage which has the power of accumulating it 
when lying in the course of winds blowing from malarious localities,” 


The turpentine exhaled from pine and hemlock forests possesses in a larger degree 
than any other substance as far as known the power of converting the oxygen of the 
atmosphere into ozone. This agent owing to its remarkable affinity for the products of 
decomposition purifies the air by the destruction of deleterious gases and the oxidation 
of decomposing organic matter. Hence the high estimation in which the pine-growing 
regions are justly held as sanitary resorts where the purity of the air strengthens and re- 
novates the system debilitated by the foul atmosphere and unsanitary conditions of our 
crowded centres of population. Viewed from this aspect as a purifying agency for keep- 
ing the air we breathe fresh and bracing, and destroying by its power of absorption the 
germs of disease, the forests have a value far greater than can be estimated in money, 
and their preservation is a matter not merely affecting the volume of the national resources 
and the fertility of our fields but the physical well-being of the people and the fitness of 
our country for healthful habitation. 


FORESTS OF EUROPE. 


In any attempt to improve Canadian forestry it is necessary to look to other countries, 
and especially to Europe. It is not that the other continents do not possess timber ; in both 
Asia and Africa the forests are immense, every river flowing through forest land exhibits 
a continual succession of rafts. But they are little known; great cargoes of wood do 
indeed regularly descend these waters ; but the European or American would find it often 
difficult, and in some cases impossible, to penetrate to their sources. 


In Europe, on the contrary, we have the results of many years of timber culture, 
records of the various methods of treatment pursued are regularly kept, and available for 
future use. So far as is possible, considering the difference of climate, we find there any 
number of examples of forest work, from the preparation of the ground to the cutting of 
thetimber. Their methods are different ; for instance, trees are often sawed off close to ~ 
the ground. Their tools, too, are unlike ours. The axe of the English woodman differs 
in shape from our well known tool; the handle is often straight, and the steel much nar- 
rower and projecting an inch beyond that used here. The accompanying article by Mr. 
Putnam of Wisconsin, contains much valuable information, especially with reference to 
the number of men employed, and the manner in which they are promoted. The last 
paragraph, concerning the too rapid destruction of the forest, is very telling. It is fur-_ 
nished by Garden and Forest : 


While in Europe in 1885 I noticed in Germany, particularly on the lower Elve, the 
Spree and generally over the old worn out lands, that much was being done to preserve 
the old and replant new forest trees in regions from which 200 or 300 years since the 
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forests had been destroyed. At the schools of forestry intel'igent men asked, “ Why do 
not you Americans learn by our errors and do something to save your forests now?’ The 
‘only reply I could make was that I hoped we might begin to save before we were driven 
to it by necessity as other nations have been. _ 


The new forests over Prussia from Hamburg by way of Berlin through to Breslau 
and in the circle with the distance from Berlin to Dresden as a radius are doing well. It 
is common to see plantations largely of pine of from forty to six hundred acres ten, fifteen, 
thirty-five and fifty years old, all within a few miles of each other, the different heights 
of trees on the land lines sharply showing their different ages. Some of the older trees are 
sixty feet high and eighteen to twenty-five inches in diameter, all growing very even and 
thick. These plantations are kept clean, with the lower dead branches broken off for use 
by poor people as fuel, and all this on land that looked light and as if it had been run out 
like the ‘‘old fields” of the Carolinas and Virgina, Many of those new forests in Ger- 
many were being cut clear for the timber, lumber and wood, others were being preserved 
with the best trees cut out and sold under care of foresters, The land itself was being 
revived and was approaching a virgin condition again. These new forests now furnish 
‘the timber of the country. 


In the forests of Saxony and Bohemia, up the Elbe and Spree, more particularly of 
-of Saxon Switzerland and up the river Elbe into Bohemia. I visited some twenty or 
thirty mills that were sawing timber grown upon the streams tributory to these waters. 
Some good trees were worked up here thirty and thirty-six inches at the butt end, and 
cut the whole length, say sixty to seventy feet long. In the larger mills the whole log 
is run through gang saws, and then the product is tied up as one log by itself and so sent 
to market slab and all. The saws used were thinner than ours. Very small logs, too, 
-often no more than five inches in diameter, are cut. The price of this lumber was no 
more than it is in the Middle or New England States, but of course the Europeans use less 
lumber than we do. From an extensive examination of Germany, Austria, Belgium and 
north-eastern France, northern Switzerland and the Duchy of Baden, I should say that 
under the wonderful care and intelligence of the present system the forests were quite 
keeping up with the demand for the common lumber wants of the country, and some even 
being shipped to Portugal, Spain and the Mediterranean. I visited the saw-mills on the 
Necker and the Rhine, climbed the Feldberg and the Taunus, and saw foresters carefully 
‘cutting and sawing the windfall trees and planting a new one for every tree taken out. 
The Government is doing so much for the forests everywhere. In the little province of 
Baden, smaller than some of our New England or New York counties, over 100 men are 
employed and paid by the Government to care for the woodlands. In Saxony and Bohemia 
I went to the homes of the foresters, and found some of them experts in various branches 
of natural history. The heads of departments were graduates of some school of forestry, 
-and they were advanced as they deserved and held their offices for life or good behavior, 
The Germans have waited until their timber was cut off before the began to replace it, but 
they are now prosecuting the work with rare patience and skill. . 


In the summer of 1887 I visited again the British Isles, and examined the lumber 
‘industry of the eastern coast, of Edinburgh particularly. I saw much of the lumber of 
Norway and eastern Russia as it was brought into England. There is little large or 
wide timber left in those countries. Much the same process of stripping forest areas has 
gone on there as in the countries before named. There is much less timber in Norway, 
Sweden and Russia available than is generally supposed and its quality is poorer—sound 
enough, but hard and full of knots,’ very much like the lumber of lower Europe. Evi- 
dently virgin forests of the north temperate zone are in North America. The impression 
created by the European forest examination made by me in 1885 and 1887 is this : Trees 
will grow if properly planted and cared for, but it is like the first attempts in raising the 
tame grasses from the old farms of the east in the virgin prairies of the west. The soil 
seems rich enough to grow timothy, but the cultivated grass will not flourish until the 
wild “ nature” of the soil is subdued by many plowings and trampings of the tame cattle ; 
even so, when land has been stripped of woods and worn by farm crops, it is hard to re- 
cover it with forest. Just here the aid of science is needed. Here is work for the 
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schools of forestry that have done so much for Franceand Germany. The forest restora- 
tion of Europe is due to science, and is accomplished by men trained for the purpose. 


Again the more regularly distributed rainfall of western Europe, especially in the 
north and Baltic countries, is more favorable to the restoration of forests thanin America 
generally, though in some parts of Europe the soil is so much worn out it is almost im- 
possible to make trees grow. Indeed, all over Europe, and especially east and south of 
the Mediterranean, and over most of the older settled portions of the Eastern Hemisphere, 
is seems to have been the especial mission of the Aryan race to destroy and remove the 
forests from the face of the earth. , 


In the lumber yards of England, Scotland, Hamburg, Bremen, Antwerp and France 
I saw much of the timber from America. Our forests are drawn upon tosupply the waste 
of centuries in the old world. It is time we began to think of husbanding our own 
resources. 


THE ONTARIO FOREST RESERVATION. 


A most important movement in the direction of forest preservation is now being 
made by the Ontario Government. A large tract of country is about to be set aside as 
a forest reservation. The-place suggested is principally in the Nipissing territory, and 
it is supposed will embody twenty or more townships. It is well calculated for the pur- 
pose, being largely interspersed with small lakes and numerous streams, thus forming 
reservoirs of water to feed the rivers flowing into the greater lakes to the south and north, 
giving moisture and fertility to the lands through which they pass, the great factor in 
agricultural success. It may be remarked here that. the passage of water, or rather the 
vapor of water, through the ground is the means by which all food is conveyed to plants. 
The rain falling on the earth assisted by numerous little rivulets under the surface is 
perpetually drawn again into the atmosphere by the heat of the sun, and in its passage 
among the plant roots, carries their necessary food to them. This again points out the 
value of lines of trees, especially evergreens, which prevent the too rapid progress of the 
wind over the earth, and keeps the ground after a shower much longer in a moist and 
growing condition. This, namely, the acting as a feeder of rivers and streams, will form 
one of the most useful features of the reservation in question. 


This portion of country possesses highly diversified scenery. ‘There are many ranges 
of lofty hills, many broad and pleasant valleys and many rapid streams. Here and there 
is many a stretch of barren and rocky land, now covered with trees, which, with a little 
care can be preserved. In such a reservation they can be preserved, as there will be 
rangers in charge whose duty it will be to attend to these and many other matters. It 
may be noticed that this will not take any land from the farmer. The ground is generally 
unfit for agriculture, owing to the poor quality of the soil, It is by no means such land 
as the southern portion of Ontario possesses. Here the foundation is limestone, but to 
the north we find the Laurentian formation, and the rocks of everlasting granite. The 
soil covering this is light, poor, and often of a peaty nature. It will, if well cared for, 
yield good crops of grass; but it is not needed for that purpose, there being vast areas, 
yet unsettled, adjoining, equally well adapted for the purpose. 


There is yet another point in which reservation will be extremely valuable, it 
will form a place where many wild animals and many birds ‘which it is desirable to pre- 
serve will find a comparatively secure resting place. Some of these will of course now and 
then be destroyed, but the complete depopulation of the forests, which occur when no means 
of preservation are taken, will be prevented, It will, to a certain extent, form a breeding 
ground which will supply the rest of Ontario with game. For instance, there numerous 
creeks and ponds are the favorite resort, in fact the very home, of the beaver, one of our 
most valuable fur-bearing animals. Such a place will in time form a most agreeable 
resort for those who go to the country, not to destroy life but to enjoy nature. It can be 
seen there in all its various aspects. I have never known elsewhere such storms as those 
that rage among our northern woods, nor such a calm as afterwards settles over the whole 
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landscape. When up there one can understand the feeling which possessed the old hunter 
who, hearing that a settler was clearing within fifty miles of him, moved his own camp 
fifty miles further back, for fear he should be crowded and not be able to breathe comfort- 
ably. 


The measure of preserving a large portion of forest or prairie land is now being 
largely adopted in North America; the United States have laid aside, in their western 
territories, several large parks; the Ottawa government have acted in a similar manner 
in laying aside a large park on the Rocky Mountains. That which is now being planned 
by the Ontario government will be of great extent and of great value to the country. 
Various states and municipalities are also making great endeavors in this direction, the 
state of New York, already possessing a great tract in the Adirondack mountains, is trying 
greatly to enlarge it by purchase; it was full time, for the destruction of the forests on 
these mountains was lessening the volume of water in the Hudson, and would in time 
have greatly impaired its value for commercial purposes. This effect is frequent and 
well known to those who have studied the matter. I have been shown by residents 
along the shores of our lakes various places where schooners drawing ten feet of water 
were formerly built, which now are but small creeks scarcely two feet wide. 


It is of great importance, both from agricultural and commercial points of view, to 
preserve numbers of trees on the higher lands. There are in settled Ontario several 
watersheds, both ridges and hills, on and near which I should like to see the present bonus 
for tree planting doubled. This measure would, it appears to me, result in a largely in- 
creased number of trees being yearly planted in those localities, and be of great benefit’ 
to the agricultural lands on which water pours from their greater elevation. For, as has 
often been repeated, a wooded country, or even only « wood lot, in an elevated position, 
will hold moisture and gradually part with it to the benefit of the surrounding lands ; 
while, frcm a cleared height, it would merely pass away in a torrent, of little use, and 
indeed often of injury to the farmer. 


These forest reservations, will in the future, be the subject of grateful remembrance 
on the part of those who shall then possess the land ; and those legislators of our present 
day who shall be instrumental in securing to our successors such undoubted benefits, will 
receive the praise rightly due to their efforts. It may well be also, that the value of 
proper forestry management will by that time be so much better appreciated, owing to 
its results being observed, as to cause the preservation of many woods, and the planting 
of many more. For nothing is more certain than that it is to planting we must look 
for the ultimate maintenance of sufficient forest, in localities where we have largely de- 
stroyed the original trees. 


Another, and a very great, value forest reservations will give, will be the opportunity 
of trying experiments in planting and preserving trees. It might well be that such trials 
would enable us in time to restore much of ovr ancient forest. It is true that it would 
be a matter of time, but the land would always be the more valuable for the trees, as, if 
fire can be kept away the owner could always reckon, in a certain time, on a very valuable 
return. The old forest only gave us a good tree here and there; but in a planted wood 
every tree is of a good variety, and placed in.such a manner as to secure a full return 
from the acreage employed, and also to give all possible ease of access when it is desirable 
to cut. 


It is to be hoped that the commissioners who are to examine the ground and report 
on the matter, will be able to give in a full report in time to allow action to be taken by 
the next session of the Provincial Parliament, so as to secure for all time to come the 
benefits which are to some extent above described. Other legislatures have proposed 
action in similar matters; but some of them, though possessing ample means, have per- 
formed much less than they proposed. It does not answer, in such a matter, to lose 
quarter centuries. No one can make certain of the future; but there is all reasonable 
probability, taking into consideration the class of men who have for many years so well 
managed the interests of Ontario, that good progress will be made, and efficient results. 
obtained, in the securing and management of the new forest reservation. 
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STATE ENCOURAGEMENT TO FORESTRY. 


It has often been proposed and advocated that legislatures should, either by establish- 
ing nurseries or buying trees, make a large yearly gratuitous distribution of young sap- 
lings fit for planting to those farmers and others who are likely to make good use of 
them. In Canada we are neither so rich as our neighbors, nor have we so many large landed 
proprietors possessed of such enthusiasm in tree planting, as they have the good fortune 
to retain within their borders. It will be seen, by the extract annexed, how largely 
American legislatures encouraged forestry, and how readily, in many instances, the 
encouragement given is taken advantage of. What will be particularly noticed is that 
many new and valuable trees are being cultivated, most of them apparently possessing 
qualities superior to those hitherto in general use. Large plantations of trees are now 
common in many of the states, and foremen are hired on farms especially with reference 
to their capability in tree management. In Kansas I saw several plantations each a mile 
square, and in other states many valuablé blocks of timber, planted twenty years ago, 
now tall trees. On the Massachusetts coast they cover the light sandy land with fine 
forests, and find it pay, though the wood is only used for the roughest purposes, such as 
box-making. This is done by sowing, not by planting. 


The article which follows, taken from Garden and Forest, is from the pen of F. M. 
Gallagher, Esq., Montecito, Cal. It would, of course, be better if such statements were 
obtainable from our own press. But few experiments, and none on a large scale, are 
made in Canada. In that case, the next best resource is to observe, and if possible, profit 
by what our neighbors are doing. The trees in which they experiment, spoken of here, 
are of course those suited to Oalifornia; but their example could be followed here with 
those fitted for a Canadian climate: 


Forest EXPERIMENT STATION AT Santa Monitoa. 


In no other state of the Union are questions pertaining to forestry of more profound 
importance than in California. The immense bodies of timbered land in the north, the 
comparative treelessness of the south, and the supreme need of preserving every drop of 
water in all parts of the state for irrigation, give an unusual interest to every effort directed 
either toward the preservation of the forests we already have or to the plantation of new 
ones. 


The work of the State Board of Forestry, though hampered by an insufficient appro- 
priation of funds, and somewhat, also, by the usual considerations of practical politics, 
represents, nevertheless, a very creditable beginning of a movement which has already 
shown the wisdom and foresight of those who inaugurated it, and is sure to have a wide 
influence on the future development of the state. 


One of the best-directed and most promising undertakings of the Board has been the 
establishment of two experiment stations, one at Chico in the north, upon land donated 
by ex-Governor Bidwell ; the other in the south at Santa Monica, upon land given by 
Senator Jones, of Nevada, and his partner who own together some 40,000 acres of beauti- 
ful and fertile land between Los Angeles and the sea. This station comprises twelve 
acres, situated within half a mile of the Pacific, and includes a narrow valley with its 
sturdy little stream, and two benches of a few acres each, which form steps to the level 
table-land above, and give a desirable variety of soil and exposure. The work here is, 
of course, turned more particularly to the growing of such trees as are expected to be 
specially adapted to the southern part of the state. A large proportion of the trees are 
of Australian origin, and interest is centered chiefly in the two wonderful genera, 
Eucalyptus and Acacia, the Gums and Wattles, as they are known in Australia, 


It was recently predicted by an eminent German forester, Dr. H. Mayr (Garden and 
Forest, vol. iii., p. 445), that in fifty years it would be inconceivable that southern Oali- 
fornia was once treeless. ‘“ Amid magnificent forests,” said he, “of Australian Eucalyp- 
tus and Acacias, the visitor will be inclined to doubt that he is really in America,” 
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Many thousand young seedlings are grown annually for gratuitous distribution, and 
the grounds of the station are being filled with specimen trees and with small plantations 
set out in various ways to test the practical value of the different methods of planting 
and culture. Of Gums there are some forty species represented by trees from two to 
three years old, and from five to thirty feet in height, which are now at the most interest- 
ing stage of growth. Eucalypts as a rule have a great diversity of appearance during the 
first two or three years of their life. The leaves and habit change as the trees grow older, 
and assume, to a large extent, the same general character of long, pendant, lanceolate, 
and more or less glaucous leaves and drooping branches, so that in old trees it is often 
very difficult to determine the species except by the flowers and seed-vessels, Many of 
the trees at Santa Monica now have both their youthful and mature forms of foliage, and 
many are beginning to flower—a precocity certainly remarkable in trees which grow to 
such an immense size. 


The foremost of the Eucalypti as regards the number grown in California is the Z. 
globulus. The cultivation of this species has passed the experimental stage, since it is 
grown by nurserymen by millions annually, and it is planted throughout the state, some- 
times in groves quite large enough to be called forests. The extremely rapid growth of 
this tree, and the high price of fuel, make it a profitable investment for planting. A tree 
of this species, recently cut at Santa Barbara, three years and nine months old from the 
seed, measured forty-three feet ten inches in height and eight and three-quarter inches 
in diameter at the butt. This tree was not an isolated specimen, but was in the midst of 
a grove planted eight feet apart each way. 


The Red Gum (£. rostrata), is also established in California. Its growth is less 
rapid than that of the Blue Gum (Z. globulus), but its lumber is more valuable. The 
wood is stronger, more easily worked, and more durable for such uses as posts, telegraph 
poles, railroad ties, and especially for piles, since it is not attacked by the Teredo. 


Aside from these two species, but few of the many excellent Eucalypts were gener- 
ally known here until brought into popular notice by the efforts of the State Board of 
Forestry. There have now been distributed through the state from Santa Monica a large 
number of new species worthy of attention for the different qualities they possess. Speci- 
mens of these at the station are already large enough to show Be OS of their value, 
and to give some useful hints to. those desiring to plant. 


Among the more noteworthy is the Sugar Gum (#. corynocalyx), a tree of rapid 
growth and handsome appearance. It is more umbrageous than most Gums, and pro- 
duces a hard, strong wood, remarkable for its durability under ground. The chief merit 
of this tree, however, is its adaptability to the most arid localities. It has been recom- 
mended by Baron Von Miiller for planting in the Algerian regions of the Sahara, and 
has succeeded well in Southern California on dry and rocky foot hills impossible to culti- 
vate. A specimen of this species grew during its second year from planting from eight 
and a half to nineteen feet in height. 


E. viminalis, the Manna Gum, is one of the hardiest species, and has been exten- 
sively distributed to the cooler districts of the state. It will stend for a short time with- 
out injury, according to Monsieur Naudin, a temperature as low as fourteen degrees 
Fahrenheit. Though a shapely tree for avenue planting, and almost as rapid in growth 
as 1. globulus, its wood is softer and less valuable than that of many other species. The 
custom is almost universal among the nurserymen here to sell this tree as #. rostrata. 


E. marginata, the Yarrah, which is famous for the resistance of its wood to attacks 
of the Teredo when used for piling, and which forms such extensive and valuable forests 
in west Australia, has proved of rather slow growth at Santa Monica. Its increase in 
height does not exceed two or three feet in a year. 


The station has a number of fine specimens of Z. amygdalina ana £. diversicolor, 
trees which, in their native soil, according to Von Miiller, sometimes grow to a height of 
over four hundred feet, overtopping, perhaps, our giant Sequoias. 


The handsomest of all the species at Santa Monica, at least in their present stage 
of growth, is £. polyanthema, or Gray Box. Its upright form and dense foliage at once 
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distinguish it, but its chief beauty is in the delicate pearly gray color of the leaves which, 
in the young growth, is almost lavender. On young trees the leaves are nearly round, 
and are gracefully curved. While not growing so rapidly as some others of the genus, 
the Gray Box produces very valuable timber, and has shown a capacity to resist extreme 
drouth. 


Next in order of interest to the experiments with the Gums are those which have 
been made with the Wattles or Acacias. The Black Wattle (Acacia decurrens) is a 
specially noteworthy tree, as remarkable for its wonderful rapidity of growth as for its 
extraordinary beauty. But its chief claim to attention is in the value of the bark for 
tanning leather. The Golden Wattle (4. pycnantha), though not growing quite as fast, 
produces a bark still richer in tanning qualities. Thoroughly dried specimens have 
frequently yielded to a chemical test over thirty-six per cent. of tannic acid. These trees 
promise to give to California a pientiful supply of tanning material. The bark of the 
Chestnut Oak already commands $16 or $17 per cord in San Francisco, and the supply 
has yearly to be obtained from less accessible places. The tanners of the Coast appre- 
ciate the importance of the subject, and have shown considerable interest in the experi- 
ments of the board looking toward the more extensive introduction of the Wattles. In 
Australia and New Zealand the cultivation of these trees is rapidly spreading, some 
plantations containing as many as 3,000 acres, and apparently giving satisfactory returns. 
The trees are ready to strip when from five to seven years old, and an acre containing 
1,000 trees is expected to yield over five tons of bark, valued at $35 or $40 per ton. 
The wood of the Wattles is used in Australia for spokes, staves, etc., and it makes excel- 
lent fuel. 


Both these trees are very floriferous, and when in flower are masses of yellow bloom, 
the fragrant little golden balls hanging in innumerable racemes from every part of the 
trees, The Black Wattle seems to possess about the same degree of hardiness as Hucalyp- 
tus globulus. The Golden Wattle is more tender, but will do well in localities of extreme 
aridity, and is contented with a very poor soil. These trees being somewhat difficult to 
transplant, the experiment has been tried of planting the seed in cuttings of bamboo or 
cane four or five inches long, set up on end and filled with earth. One or two seeds are 
planted in each tube. When the trees are six or eight inches high they are easily trans- 
ferred to the field, tube and all, without disturbing the roots, and the cuttings cf bamboo 
are left to decay. 


Another noteworthy tree is the Blackwood (A. melanoxylon). Its symmetrical shape, 
dense foliage and abundance of flowers make it a very desirable tree for avenue planting, 
while the wood, much resembling that of the Black Walnut, is highly esteemed in Aus- 
tralia for cabinet making. The Blackwood, like the Golden Wattle, belongs to the won- 
derful phyllodineous Acacias, no less interesting morphologically than they are curious to 
the most careless observer. The leaves on the young tree for the first few months are 
soft, feathery and bipinnate. The leaf stalks soon begin to broaden and lengthen out, 
until at last they become the somewhat stiff, leathery phyllodia which form the foliage of 
the mature tree, though sometimes retaining upon their tips, for two or three years, rem- 
nants of the bipinnate leaves of their youth. 


These are a few of the more important of the many interesting trees which are being 
brought to the attention of California planters by the experiments at Santa Monica. Ihe 
station is in charge of Mr. Wm. S. Lyon, an accomplished botanist and enthusiastic tester 
of trees, whose pen has, moreover, done much to bring about a proper public sentiment 
in regard to all questions mlating to the forestry interests of the state. 


RAPID DESTRUCTION OF WOODS IN ONTARIO. 


In the first columns of this report will be found statements from the oldest counties 
in Ontario concerning he amount of forest remaining therein. In addition to much per- 
sonal observation, these were obtained as follows: Leading men in various counties were 
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asked to suggest the names of persons likely to be best informed on the matter. These 
were applied to and their statements given in this report. These statements will not 
always agree with the ordinary municipal returns, as these latter are generally based on 
the assessors’ reports, in which much land is set down as forest because it is not used for 
agriculture, although there may be little or no good timber upon it. Here we have the 
opinion of men of standing from each county, often life-long residents therein and no 
doubt capable of giving a good general idea on the subject. 


It will be perhaps a disagreeable surprise to many of my readers to find that the 
stock of timber in many of the counties has diminished to such a small proportion. I have 
not myself been surprised by it, as during the last ten years I have frequently pointed out 
that such would be the necessary result of the course which we were pursuing. The causes 
of this rapid destruction of forest timber are various, and one of the chief of them may be 
mentioned. In the first place much timber is cut and sold during the winter for fire- 
wood, both for the sake of the money it will bring and to provide employment during the 
dull season of the year. It is not that othcr firewood could not be easily procured, as 
there is generally much dead and lying timber and mature trees which might as well be 
cut down and from which an ample supply might be obtained. But this is not the method 
taken. The chopper generally goes where he can quickest cut his cord of wood, and I 
have repeatedly seen a fine young bush of beech and maple scarcely nine inches through 
on the stump thus destroyed. 


This method of clearing is not in the end valuable to agriculture. It enlarges the 
amount of cleared land, but it does not by any means enlarge the crops obtained. The 
limit of value in plowed land is the amount which the farmer's resources will enable him 
to keep in good heart, while as to pasture and meadow an expanse greater than can be 
kept in good grass and free from weeds is generally more of an injury than a benefit. 
These remarks do not of course apply to bush farming, where we merely clear the timber 
and drag in the seed. But the woodman only clears the way for the farmer who follows, 
and it is he who, now that our forest resources are rapidly dwindling, should endeavor. 


to leave a reasonable proportion of timber on his land. 


The uses of wood to the farmer are so various and its possession so necessary that 
it is full time we should endeavor to preserve it, but the habit so long common to Cana- 
dians of clearing the forest before them in every direction has deadened our feeling to the 
value of what we were destroying. The rapid disappearance of the forest, however, is 
compelling a change in public opinion. It is to be hoped that this change will be imme- 
diate and its results as lasting and valuable as the diminished amount of forest yet at 
our disposal will permit. 


MISCELLANEOUS EXTRACTS. 


At the late meeting of the American Forestry Association the committee on Arbor 
Day reported that the day was now officially recognised and observed in thirty-seven 
states and territories. 


According to a report of: the United States Minister at Stockholm, the greatest source 
of revenue to the kingdom of Sweden is its forests. That portion of the country which 
is called the Norland is still, for the most part, covered with extensive forests largely 
composed of pine and spruce. 


Among the resolutions passed at the late meeting of the American Forestry Asso- 
ciation was one urging upon superintendents of school in the various states to require 
that the high schools shall make forestry, in connection with botany, a subject of instruc- 
tion, and it was further resolved that whereas the interests of agriculture are intimately 
dependent upon proper forest-conditions, and whereas the Government of the United 
States has lately made large additional appropriations to agricultural colleges and ex- 
periment stations, it is therefore earnestly recommended that forestry be made a part 
of the curriculum in the agricultural colleges and experiment work in the various 
stations. 


111 


In a letter to the American Forestry Association, ex-Senator Edmunds writes: 
‘““The subject of forestry is of immense importance to the future welfare of all our 
countrymen, as well in Vermont as in the arid regions of our one country. I have seen 
in Europe much of the remediless evils of stripping the hillsand mountain-sides of their 
forests great or small, and I have seen in our temperate and well-watered climate of Ver- 
mont how great has been the loss from reckless timber-cutting. The devastations of a 
dozen years can hardly be repaired in half a century, and so every energy of reason and 
persuasion ought to be brought to bear upon the public intelligence to avert the evils 
that so seriously threaten large parts of the republic from the destruction of the forests.” 


‘“There is very little forest left in this state,” recently said the Pittsburg Dispatch, 
‘‘ which is worth anything for lumber, and meantime the railways are consuming all the 
hardwood large enough to make a tie, so that there is no prospect of a renewal of our 
hardwood timber in a century, and the pine and other persistents do not readily reclothe 
the wastes. But worse than the loss of timber, for which substitutes may be found, is 
the fact that since the denudation of the forests our climate has become so uncertain 
that, even with the aid of the Signal Service, no business calculations can be based on the 
weather, and birds and animals have not yet acquired new instinct such as will enable 


them to serve us aS barometers. Even the hoot-owl misses it as often as the Weather 
Bureau.” 


A writer in the Gardener's Magazine, London, speaks of the facility which the 
Douglas spruce manifests for accommodating itself to various soils in Great Britain. Some 
of the best specimens of the tree are found in rich loam or alluvium and in sheltered 
situations. At Hastnor Castle it drives its roots down through the fissures of the rocks, 
which are just below the surface soil, and flourishes well on the moisture there found for 
its support, It grows with great vigor among the slate rocks of North Wales, even up 
to the very summits of the hills, and seems well adapted to elevated situations where 
even spruce will not grow. In favored situations its growth is very rapid in Great Bri- 
tain, and trees planted only thirty years have in that time reached a height of seventy 
feet, with a proportionate bulk of stem. 


In the current number of Meehan’s Monthly it is stated that the Girard estate has 
been making small forest-plantations in an experimental way to see if it was practicable 
to grow timber in the coal regions, where nearly every stick has been cut away for props 
and various other uses connected with mining, so that now almost every piece of plank 
used there has to be brought from a distance. Hight years ago seedling English larches 
and Scotch pines, one year old, were planted in furrows driven through the underbrush 
which was growing up where old forests had been cut away. The larches now average 
from seventeen to eighteen feet high, and are noticeably healthy. The larch is a moun- 
tain-tree, and thrives in comparatively poor soil, and as these plantings are 1,500 feet 
above the sea-level the tree has something of its natural conditions. The vigor of the 
trees shows that they appreciate this position. 


CovERING FoR TREE Wovunps.—It often happens that, either by intention as in 
pruning, or by accident, trees are wounded in various ways. A common practice is to 
cover large wounds with coal tar, but this is objected to by some as injurious to the tree. 
Experiments go to show, however, that its. use in covering large wounds is not inju- 
rious ; but that, on the contrary, a callus readily forms under the tar, on the edges of 
the wound, and that the wounded part is thus protected from decay. There is, neverthe- 
less, another objection ; for if the tar be applied a little too thick, the sun melts it and 
it runs down on the bark of the tree. This can be obviated by mixing and stirring, and 
thus incorporating with the tar about three or four times its weight of powdered slate, 
known as slate flour—the mixture being known as plastic slate, and used for roofing 
purposes. It is easily applied with an old knife or flat stick, and though it hardens on 
the surface, it remains soft and elastic underneath. 
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